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INJURY TO HERBACEOUS PLANTS BY SMOG OR AIR POLLUTION! > 


v 
John T. Middleton, J. B. Kendrick, Jr.,2 and H. W. Schwalm3 


"Smog" is a term coined from "smoke" and "fog". According to the report of the Stanford 
Research Institute (5), smog occurs when "a peculiar set of weather conditions in which natural 
haze and man-made contaminants of the air mingle to produce an unpleasant, murky atmosphere" 
This condition results in reduced visibility; in irritation to eyes, nose, and throat; and in injury 
to herbaceous plants. 

Although the term "smog" is widely used, it is perhaps more correct to refer to this condi- 
tion in the south coastal area as "air pollution," for whereas a mixture of smoke and fog is not 
unusual or confined to any particular region, the air pollution in this area is indeed unique. This 
condition has developed with population and industrial expansion during and since the recent war 
years. According to reliable sources, the population of Los Angeles County has nearly doubled 
since 1940; the number of industries in the Los Angeles area has increased from 15,000 before 
World War II to about 100,000 at the present time, and employment in this area has doubled in 
the last eight years. 

Injury to crops was first noted in 1944, when certain vegetables were observed to have leaf 
injury. The cause of such injury was unexplained and it was thought to be due to the presence of 
sulfur dioxide or other air pollutants. The type of injury observed was not identical with the 
symptoms usually reported for sulfur dioxide injury. Further study and observation in the Los 
Angeles area soon revealed that the problem of injury to crops was one of general air pollution 
and not of specific damage from sulfur dioxide as originally believed. Injury to vegetable crops 
and other herbaceous plants has become more extensive and more pronounced each year. Un- 
usual amounts of damage occurred in 1947, 1948, and 1949. 


TOPOGRAPHIC AND METEOROLOGIC ASPECTS OF THE AFFECTED AREA 


The affected area, as shown in Figure 1, is bounded by mountain ranges to the north and 
northwest, and by low ranges of hills and mountains to the east and southeast. These barriers 
confine the air pollutants from a thickly populated, highly industrialized area within a rather 
restricted zone. The affected area includes important parts of Los Angeles, Riverside, and San 
Bernardino Counties and nearly all of the agricultural sections of Orange County. It is the area 
which is generally termed the south coastal basin of southern California. 

Smog or visible air pollution is formed by a peculiar set of air phenomena. First, a warm 
air stratum which is part of the Pacific inversion layer is frequently present in the area shown 
in Figure 1. This stratum acts as an invisible lid which prevents the smoke, fumes, dusts, and 
gases originating in the basin from dispersing into the upper atmosphere. The bottom of the in- 
version level usually exists at 1,000 to 3,000 feet above sea level (5). The Pacific inversion 
layer rises and lowers according to the meteorological conditions affecting it. Occasionally the 
base of the inversion layer drops below 500 feet above sea level. When this lowered ceiling is 
accompanied by several days of low wind velocity, so that stagnant air accumulates beneath the 
"lid", smog develops. During the daylight hours there is usually a westerly breeze of low velo- 
city which moves the air mass eastward. |This air mass must escape through three natural out- 
lets, namely, Mint Canyon, Cajon Pass, and San Gorgonio Pass, to desert areas where it is 
dispersed (note arrows in Fig. 1). 

Injury to plants occurs only during periods of aggravated air pollution. This aggravation is 
brought about by the lowered ceiling and reduced wind velocity. Air pollutants during a smog 
are concentrated in a smaller volume of air than is normally available. Wind velocity at this 
same time is likewise less than its normal rate. This increased concentration of the pollutants 
generally causes susceptible plants to show symptoms of smog damage within one to three days. 
Injury to herbaceous plants has been observed in a triangular area delineated by the cities of 
Santa Monica, San Clemente, and Redlands, represented by the shaded area in Figure 1. The 
agricultural districts most seriously affected are those in the darker shaded area south and east 
of Los Angeles. Injury was first observed adjacent to an industrial area halfway between Long 
Beach and Los Angeles. The same type of injury has subsequently been found in the wide area 


The authors wish to express their appreciation to Mr. J. W. Dunn for preparation of the illustrations 
2 Associate Plant Pathologist and Assistant Plant Pathologist, respectively, University of California 
Agricultural Experiment Station, Riverside. 

3 Associate Agriculturist in Agricultural Extension, University of California, Los Angeles. 
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Figure 1. Topographical map of California's south coastal basin, showing 
the extent of air pollution (lightly shaded area) and the area of heaviest concen 
tration of air pollution, where-the greatest economic loss of vegetables occurs 
(darker shaded area). Stippled areas represent incorporated cities. Arrows 
indicate the direction of normal air flow out of the basin into the adjacent desert 
areas, the darker arrows signifying the main outlets. 


described above. 
AIR POLLUTANTS 


At least three types of smog or of air pollutants are known to occur in the affected area: 
gases, aerosols, and particulate matter. They are manifested by their characteristic symptoms 
on plants. The gas phase is most common and most widely distributed. Occasionally, especially 
during periods of foggy weather, plant injury results from the deposition of an aerosol containing 
toxicants. There is evidence that particulate matter is released into the atmosphere, but no 
evidence that this material is responsible for plant injury. The liberation of particulate matter 
may, however, plan an important part in the formation of aerosols which later become laden with 
toxicants. Minute dust particles are known to behave as condensation nuclei for various types of 
aerosols. 

Actual analysis of the atmosphere in Los Angeles County during smog periods by the Stan- 
ford Research Institute shows that the following constituents are present: sulfur dioxide, 
ammonia, oxides of nitrogen, sulfur trioxide, aldehydes, filterable oils, soluble chlorides, car- 
bon, ozone, hydrogen sulfide, traces of many minerals and elements, organic peroxides, acro- 
lein, fluorides, methyl chloride, formic acid, sodium chloride, and gaseous hydrocarbons (6). 
Sulfur dioxide, a common air pollutant in several districts in the United States (3), is present in 
subtoxic concentrations in the Los Angeles area and, as pointed out below, is not considered to 
be the primary cause of plant damage in this area. On the basis of symptom expression and of 
the existing concentration of hydrogen fluoride in the Los Angeles air pollution, there is no indi- 
cation that this compound is responsible for plant damage (2, 4). The other materials are under 
test at the present time and will be reported on in a later paper. 
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SUSCEPTIBLE PLANTS 


Both vegetable and field crops are among the plants known to be affected by air pollutants. 
The following cultivated plants are listed in order of decreasing susceptibility: Extreme -- 
Romaine lettuce, endive, and spinach; Moderate -- beet, celery, oats, Swiss chard, and alfalfa; 
Slight -- barley, onion, parsley, radish, tomato, turnip, and rhubarb; None -- cabbage, canta- 
loup, carrot, cauliflower, cucumber, pumpkin, squash, and broccoli. 

A number of weeds have also been damaged by air pollutants namely: Avena sp., Chenopod- 
ium album, C. murale, Galinsoga sp., Malva parviflora, Poa annua, and Sisymbrium sp. 
Weeds are used as an indication of the extent of air pollution injury because they are often found 
in zones not ordinarily cultivated. The annual blue-grass Poa annua is the most susceptible 
plant observed to date. 


SYMPTOMS - 


The initial symptom, which develops 24 to 72 hours after exposure to the gaseous component 
of air pollution, is a glazed appearance on the under surface of the affected leaves. On crops 
such as spinach, garden beets, Romaine lettuce, and chard, the glazing is silvery like that due 
to freezing injury (Fig. 2). Endive and turnips that are affected show, initially, a bleaching of 
the lower leaf surface rather than a glazing, which often develops into light-tan necrotic areas 
(Fig. 3). Microscopic examination of these affected areas shows that the protoplasts of the meso- 
phyll layer of cells, especially in the region of the stomata, have collapsed, and that large air 
pockets have taken their place. These air-filled spaces are responsible for the glazed or bleach- 
ed appearance of the leaves. The epidermal layer is not initially affected. Under certain condi- 
tions, which may be due to low concentration of the air pollutants or a short exposure period, no 
further symptoms develop. Usually, however, there is progressive dehydration of leaf tissue in 
the affected region until scorched areas develop through the entire thickness of the leaf and leave 
brown necrotic spots with glazed margins. The leaf scorching develops across veins and is not 
limited in area by any anatomical leaf structure. Under severe and prolonged attacks the entire 
leaf may be so affected. 

The aerosol component of air pollution damages plants in a different manner. This type of 
damage is usually seen only during periods when heavy air pollution is accompanied by fog. The 
surface of a plant may be wet by the precipitation of fog particles, which presumably contain air 
pollutants of an as yet undetermined nature. Under these circumstances the sequence of symp- 
tom development is one in which the exposed surface, usually the upper surface, shows the 
initial necrosis (Fig. 4). The pH of the leaf-surface moisture, which is between 3 and 4, indi- 
cates the presence of a relatively strong acid. Cellular collapse in many small spots develops 
progressively through the upper epidermis, mesophyll, and lower epidermis of the leaf, leaving 
scorched areas similar to those caused by the gaseous component. No glazing or bleaching 
accompanies this injury, however. Leaf areas covered by exposed leaves show no markings and 
thus give further evidence that this type of injury is due to the precipitation of a phytotoxic agent 
from the atmosphere. 

The gas-type injury may be confused with SO2 injury by an untrained observer. The distinct 
bleaching or loss in chlorophyll of the leaf in interveinal areas, and not across the veins, in 
SO9-injured plants is not found with this type of air-pollution marking. In addition, when lists of 
plants susceptible to injury by SOg and gaseous smog are compared, it is evident that host sus- 
ceptibility is distinct for each type (1,3). The relative susceptibility of similar crops to the two 
types of air pollutants is shown in Table 1. Alfalfa is extremely susceptible to SOg injury, but 
only moderately so to gaseous air pollution. Squash and cucumbers are easily injured by SO9, 
while apparently untouched by gaseous smog. In general, most members of the Cruciferae are 
uninjured by gaseous air pollution but are marked by SOg. Controlled fumigation by SO2 has in 
no instance given any sequence of symptom development such as that described above, and it has 
failed to produce the characteristic glazing of under surfaces of leaves. This latter symptom is 
the most reliable indication of gaseous "smog" damage to crops in the southern California area. 


ECONOMIC LOSS 


Agricultural crop damage affords the only accurate means of estimating economic loss 
caused by air pollution, Crops experiencing the greatest economic losses are those in which the 
foliage is the salable portion of the plant, such as spinach, lettuce, and alfalfa. During certain 
periods in 1949 entire fields of spinach were unharvested owing to the severe leaf scorching 
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Figure 4. Table beet leaves showing aerosol injury on 
both top (A) and bottom (B) surfaces of leaf. Note the small 
punctate spots characteristic of this type of injury, uniformly 
dispersed over the leaf area. The lower left-hand area of 
leaf (A) was protected by a covering leaf. 


which made the crop unmarketable. In some alfalfa fields in southeastern Los Angeles County, 
yields of fall cuttings were reduced by 50 percent owing to leaf drop. In a few fields the last 
cutting was sufficiently damaged to make it unprofitable to be cut for hay. The yield was reduced, 
and, because of the high proportion of stems to leaves, the market value of the damaged hay was 
also greatly lowered. 

Other crops such as table beets, turnips, and radishes were also damaged by smog. The 
roots or edible portions of these crops were uninjured, but severe burning and spotting of the 
tops lowered market value because of poor appearance. 

Surveys conducted in 1949 yielded data on occurrence and extent of crop damage in Los 
Angeles County. On the basis of these data, estimates of economic loss were calculated. 

In Table 2 crops are listed in the order of dollar-value loss due to smog damage. In the 
case of alfalfa, only 17 percent of the Los Angeles County acreage is produced in the area 
seriously affected by air pollution. The greater portion of the acreage is north of the Sierra 
Madre Mountains in a desert area far removed from industrial and urban centers. In the case 
of other erops, such as spinach and parsley, 30 to 100 percent of the acreage is located in the 
area of heavy concentration shown in the dark-shaded portion of the map in Figure 1. 


Figure 2. (opposite page) Gaseous air pollution injury to leaves of (A) Romaine lettuce, 
(B) spinach, (C) garden beet, and (D) Swiss chard. The lower leaf surface is shown on the left, 
and the upper surface on the right in each case. Note that the lower surface shows the initial 
stages of injury characterized by a glazed appearance; the upper surface shows injury when the 
tissues dry out further, as in Romaine and spinach. 


Figure 3. Leaves of endive (A) and turnip (B), showing gaseous air-pollution injury mani- 
fested by initial bleaching of lower leaf surfaces and a subsequent tan to bronze color of dried- 
out tissues. The latter symptom is visible on both upper and lower surfaces (left and right 
leaves, respectively) of each group. 


: 

A 

# 

q 


250 


Vol. 34, No. 9--PLANT DISEASE REPORTER--Sept. 15, 1950 


Table 1. Relative susceptibility of certain herbaceous plants to injury 
caused by sulfur dioxide and by the gaseous component of "smog". 


Susceptibility Sulfur dioxide Gaseous "smog" 
Extreme Alfalfa Endive 
Beet Lettuce 
Lettuce Romaine lettuce 
Radish Spinach 
Spinach 
Squash 
Moderate Barley Alfalfa 
Carrot Beet 
Cauliflower Celery 
Cucumber Oats 
Rhubarb Swiss chard 
Swiss chard 
Tomato 
Turnip 
Slight Cabbage Barley 
Cantaloup Onion 
Onion Parsley 
Pumpkin Radish 
Rhubarb 
Tomato 
Turnip 
None Broccoli 
Cabbage 
Cantaloup 
Carrot 
Cauliflower 
Cucumber 
Pumpkin 
Squash 


Estimates given in Table 2 are for total 1949 production. Individual crops of spinach may 
have been a total loss at the particular time they were scheduled for harvest, whereas at other 
times during the year spinach was undamaged. The same is true of all other crops listed. 

In addition to crops listed in Table 2, for which economic loss could be determined rather 
easily, there were others that showed damage but for which evaluation of dollar loss was exceed- 
ingly difficult. For example, the leaf tips of young oats, barley, and onions were scorched. 
However, these crops overcame the injury sustained during early growth and eventually produced 
a near-normal yield. Destruction of leaf tissue resulted in delayed maturity in some instances. 
The longer growing period necessitated additional irrigation, fertilization, pest control, and 
weeding for crops such as beets and onions. No attempt was made to calculate these losses. 

Many types of flowers and ornamental nursery stock, in greenhouses as well as out of doors, 
have at times had either leaves or flowers, or both, marked by concentrated air pollution. In 
most cases, the market value was lowered because of poor appearance, and estimates of loss by 
members of the flower industry ranged from one-half to one million dollars. There are no sur- 
veys or other reliable data to substantiate these estimates. 


DISCUSSION 


This is a preliminary report on the nature of plant damage caused by air pollution in the south 
coastal basin of southern California. A cooperative research program involving the Los Angeles 
County Air Pollution Control District, the California Institute of Technology at Pasadena, and the 
University of California College of Agriculture has been instituted to determine the nature of these 
tir pollutants and their phytotoxic concentrations. This work is now in progress and will be re- 
ported in a later paper. 
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Table 2. Economic loss to susceptible crops caused by air-pollution damage in Los Angeles 
County in 1949, showing acreage affected, average yields, estimated damage, unit 
value, and dollar loss. 


Total : : Percent : 1949 average : Percent : Dollar : Total 
Crop : acres : Acres ; of total : yield : loss : value per : dollar 
: planted* affected affected: peracre* =: : unit* loss 
Alfalfa 53,400 9,000 . 17 5.3 tons 15 $24. 00 $171,720.00 
Spinach 3,380 ; 1,000 30 : 5.1 tons ; 50 33.50 85,425.00 
Parsley 300 300 100 500 crates 25 1.50 56,250. 00 
Celery 2,300 100 950 crates 25 2.00 47,500.00 
Romaine : 500 300 60 300 crates 25 1.50 33,750.00 
Endive 350 275 79 300 crates 20 1.40 23,100. 00 
Radish 750 500 67 ; 400 crates : 10 1.10 ; 23,000. 00 
Turnip 750 : 300 40 500 crates : 10 1.00 15,000. 00 
Table : : : 
beets : 700 ; 250 ; 36 : 300 crates. 10 . 1,50 . 11,250.00 
Mustard : : 
greens : 600 ; 200 ; 33 ; 400 crates, 10 . 1.00 ; 8,000. 00 
Chard . 80 ; 40 , 80 ,450 crates. 25 | 1.00 | 4,500.00 
Total : $479,495. 00 


* Information from Annual Crop Report of the Los Angeles County Agricultural Commissioner 


Air pollution in this basin has become a serious factor in the production of certain agricul- 
tural crops. For instance, spinach processors, who require a dependable supply, are contract- 
ing acreage outside the area of pollution. Some cut-flower producers are also transferring their 
operations to other areas. 

Within the last 10 years industrial expansion and urban development have not only pushed 
into agricultural areas and reduced the productive acreage, but have also brought with them the 
serious problem of increased air pollution, resulting in damage to crops. The combined effect 
is a serious threat to the production of agricultural wealth in the south coastal basin of southern 
California. 

Air-pollution damage to susceptible crops is particularly devastating, and is comparable to 
such catastrophes as fires, frosts, and floods, because it can render a crop worthless almost 
overnight, with no previous warning. It is a direct function of the weather and of meteorological 
conditions of the southern California coastal plain. This fact alone makes the problem a difficult 
one to solve. Since crops differ in degree of susceptibility to injury, it seems advisable for the 
farmers in this area to revise their crop schedules by eliminating the extremely sensitive ones. 
This will have to be done in order to stabilize their economy until such time as the phytotoxic 
agent or agents of air pollution are definitely identified and eliminated. Elimination of these 
components will require diligent research to solve the engineering problems involved, and will 
require also the establishment of new regulations governing air pollution and means for their en- 
forcement. Meanwhile, the present research program is directed toward identifying the principal 
contaminants and concentrations responsible for plant injury. 


SUMMARY 


The area where air pollution or smog causes plant damage in the south coastal basin of south- 
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ern California extends from Santa Monica to San Clemente and inland to Redlands. Meteorologi- 


cal and topographical features contributing to the smog problem in this area are briefly discussed. 


Air pollutants consist of three types of matter: gases, aerosols, and particulate substances. 
When the symptoms and lists of susceptible plants are compared, it is evident that established 
phytotoxic agents of air pollution, such as sulfur dioxide and fluorine, are not the primary con- 
stituents causing plant damage in the air pollution of this area. 

Since the initial injury in most cases is in the lower mesophyll of the leaf in close proximity 
to the stomata, it is supposed that the pollutants causing damage are either gases or substances 
that act like gases. The first visible symptoms arise on the lower surface of the leaf and are 
the result of the air spaces left by the collapse of the protoplasts in the mesophyll layer of cells. 
Leaves of crop plants which have little or no pubescence and a moderate amount of cuticle 
develop a shiny, glazed appearance. Pubescent leaves having little or no cuticle appear some- 
what bleached and lack the metallic luster. Later, these and adjacent tissues dry and the necro- 
sis that develops through to the top of the leaf leaves a scorched area. 

Occasionally the initial symptom develops on the exposed surface of the leaf, regardless of 
whether it is the top or the bottom side, and with no relation to the orientation of stomata. 

Many small necrotic spots without the associated glazing characterize this type of injury. Pro- 
tected or shielded surfaces show no injury. This trouble develops only during periods of foggy 
weather and is attributed to a phytotoxic aerosol. 

As a result of a survey of eleven susceptible crops in 1949 in Los Angeles County, alone, it 
is estimated that the aggregate loss due to smog injury in that year was $479,495.00. The prob- 
lem is serious enough to force several farming and nursery industries to move their operations 
to areas not affected by air pollution. 
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? SOIL TREATMENTS FOR THE FIELD CONTROL OF LETTUCE BIG-VEIN. ¥ 
Saul Richl 


Lettuce big-vein has become of increasing importance in Connecticut since it was first ob- 
served in 1946. It causes the greatest loss in head lettuce grown for the early market. Infected 
plants do not head until the weather becomes warm, by which time the early, high prices are no 
longer obtainable. 

The disease has been well characterized by a number of workers (1, 2, 5, 6, 7, 8) since it was 
first described by Jagger and Chandler in 1934 (3). Apparently caused by a soil borne virus 
which can infect only through the roots (1), lettuce big-vein produces symptoms which are very 
markedly modified by changes in temperature (7). The virus does not appear to be seed-borne 
(6), and so far has only one suspected insect vector (8). There have been conflicting reports as 
to the type of soil and culture methods affecting the seriousness of the disease (2,5). The object 
of the experiment described herein was to find some practical control measure which would be 
cheap enough to be repeated by growers every year. As the primary source of infection is not 
known, the experiment consisted of a series of chemical treatments which held some hope of dis- 
infecting contaminated soil. 


MATERIALS AND METHODS 


The choice of test materials was based on the following information. Allen (1) demonstrated 
the effect of chlorpicrin on the big-vein virus. Jagger and Chandler (3) reported the effect on the 
disease of partial soil sterilization with formaldehyde. McKinney et al. (4) used 30% ethyl alco- 
hol in their attack on oat-mosaic, another soil borne virus. Dichlorobutene was suggested as 
another soil fumigant to try. 

The chlorpicrin, dichlorobutene, and xylene were applied with a hand soil-injector. The 
other materials were applied directly to the surface of the plots as drenches. Chlorpicrin was 
tested at three concentrations: (1) full commercial strength, (2) diluted to one-half commercial 
strength with xylene, and (3) diluted to one-quarter commercial strength with xylene. Formalde- 
hyde was applied at two different concentrations and in two ways. The two concentrations were 
0.8% formaldehyde and 1.6% formaldehyde. These two concentrations were applied to the entire 
surface of the plot. Another method of application was tested by applying the 1.6% formaldehyde 
in the rows wherein the lettuce was to be planted. The rates of application are given in Table 1. 

The plots (9 feet x 10 feet) were laid out in a 5 by 11 Youden square on a field which had been 
infected with contaminated soil the previous fall. The plots were treated April 21 and allowed to 
stand until Cos lettuce seedlings, three weeks old, were set out on May 10. Twenty-five plants 
were planted per plot. After the plots were treated, no one was allowed to enter them except 
during planting. Each person planting was required to place new paper bags over his feet as he 
stepped into a plot. The bags were discarded as he left the plot. Hands were washed before 
handling fresh plants. A separate dibble was used for each treatment. Aisles were left between 
the plots so that the plants could be observed without chancing contamination. The plots were not 
cultivated. 


RESULTS 


The data presented in Table 1 were taken on June 16. From the data, chlorpicrin seems to 
be most effective when mixed with xylene. This is probably caused by the lesser volatility of the 
mixture, hence allowing for a longer period of action. It will be noted that the chlorpicrin-xylene 
mixtures do not control weeds. 

Although the data for formaldehyde treatments show no apparent disease control, the informa- 
tion is somewhat misleading. Plants growing in formaldehyde-treated plots were more vigorous 
than check plants. Almost all of the infections in the formaldehyde plots were fairly new at the 
time of data-taking, indicating that infection occurred when the roots penetrated the top few inches 
of soil. Because of the precautions taken against contamination, the soil was not disturbed after 
treating, so that the drench treatments had to depend on percolation for vertical penetration. 

The ethyl alcohol treatment shows promise, but is too phytotoxic. It may be possible to use 


1 acknowledgment is made to Richard P. Porter, JosephW. Lyons, and R. Olivier of the Innis-Speiden 
Co. for their generous assistance, for the supply of chlorpicrin, and the use of a hand soil-injector. 
The author also wishes to thank Dr. A. W. Welchof DuPont-Semesan Laboratory who furnished the 
dichlorobutene used in this experiment. 
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Table 1. Effects of soil treatments for the control of lettuce big-vein. 


Treatment :Concentration: Rate :Number 3: Number 2:Percent: Amount of weeds 
:of plants :of plants :disease: 
:surviving : diseased :; 


: out of 125: 
Chlorpi- Commercial 500 pounds 112 8 A None Few 
crin strength per acre 
Cut 1/2 with » 123 5 4.1 vs Moderate to 
xylene plentiful 
Cut to 1/4 118 3 2.5 Plentiful 
with xylene 
Formalde- 0.8% 1 qt. per 124 6 4.8 ™ Moderate 
hyde sq. ft. 
1.6% 124 9 7.3 Few to moder- 
ate 
1.6% 125 7 5.6 Few where 
(in rows) treated plentiful 
otherwise. 
Ethyl 
alcohol 30% 1 qt. per 124 3 2.4 Severe stunt Few 
sq. ft. and yellowing 
Dichloro- Commercial 400 pounds 94 1 1.1 Stunting and Moderate 
butene strength per acre yellowing 
Xylene Technical 400 pounds 125 7 5.6 Slight stunt- Moderate to 
check per acre ing plentiful 
Untreated --- --- 125 7 5.6 Plentiful 
check 


asummary of five replicates. 


this material as a fall treatment. McKinney, et al. (4), allowed 88 days to elapse between the 
alcohol treatment and planting. They noted no adverse effects on oats. 
Dichlorobutene is too toxic to lettuce for treating soil immediately before planting. It may 


be valuable, however, as a fall treatment. 
DISCUSSION 


The most promising treatments are a mixture of chlorpicrin and xylene (1:3), formaldehyde 
at 1.6% (one gallon commercial formaldehyde solution in 50 gallons of water), dichlorobutene, 
and ethyl alcohol (30%). The latter two materials may be used as fall treatments only, because 
of toxicity to lettuce. The ethyl alcohol may be eliminated as a practical treatment because of 
the difficulties inherent in obtaining the material. Chlorpicrin used at one-quarter commercial 
strength with xylene, may be cheap enough to offer the most promise. As noted before, formalde- 
hyde is a very promising treatment in spite of the data. Drenches, however, have the disadvant- 
age of puddling the soil and thereby ruining soil texture. Formaldehyde may be applied as dust. 
If the formaldehyde were to be impregnated on an organic carrier such as ground oat hulls or 
sawdust, the material would not only help control big-vein and reduce the weed population, but 
would at the same time serve to improve the soil texture, and to kill damping-off fungi. 
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SUMMARY 


S 1. The following four materials were tested as soil treatments for the field control of 
lettuce big-vein: chlorpicrin, formaldehyde, ethyl alcohol, and dichlorobutene. Chlorpicrin was 
tested at three different strengths, using xylene as the diluent. Formaldehyde was tested at two 
different concentrations, and two methods of application were used. 

2. The two most promising treatments were (1) chlorpicrin diluted to one-quarter commer- 
cial strength with xylene and the mixture applied at 500 lbs. per acre, and (2) formaldehyde at 
1.6% applied one quart per square foot. 

3. Dichlorobutene, and ethyl alcohol (30%), reduced the incidence of big-vein but were too 
toxic to lettuce to be used as a spring treatment. They could perhaps be valuable as fall treat- 
ments. ; 

4. It is suggested that formaldehyde could best be used as a dust, using some organic mater- 
ial such as ground oat hulls or sawdust as a carrier. 


Literature Cited 


1. Allen, M. W.. Relation of soil fumigation, nematodes, and inoculation technique to 
big-vein disease of lettuce. Phytopath. 38: 612-627. 1948. 

2. Chupp, C., and W. D. Paddock. Big-vein of lettuce in New York State. Plant Dis. 
Reptr. 33: 280-281. 1949. 

3. Jagger, I. C., and N. Chandler. Big-vein, a disease of lettuce. Phytopath. 24: 
1253-1256. 1934. 

4. McKinney, H. H., T. R. Stanton, J. L. Seal, T. H. Rogers, W. R. Paden, G. K. 
Middleton, and U. R. Gore. Mosaics of winter oats and their control in the 
southeastern States. U. S. Dept. Agr. Circular No. 809. 1949. 

5. Pryor, Dean E. The big-vein disease of lettuce in relation to soil moisture. Jour. 
Agr. Res. 68: 1-8. 1943. 

6. . Exploratory experiments with the big-vein disease of lettuce. 
Phytopath. 36: 264-272. 1946. 

7. Thompson, R. C., and §. P. Doolittle. Influence of temperature on the expression 

~ of big-vein symptoms in lettuce. Phytopath. 32; 542-544. 1942. 

8. , and , and Floyd F. Smith. Investigations on the 

transmission of big-vein of lettuce. Phytopath. 34: 900-904. 1944. 


DEPARTMENT OF PLANT PATHOLOGY, CONNECTICUT AGRICULTURAL EXPERIMENT 
STATION, NEW HAVEN, CONNECTICUT 


4 
; 4 
le- 
j 


256 Vol. 34, No. 9--PLANT DISEASE REPORTER--Sept. 15, 1950 


ta POSSIBLE QUICK METHOD FOR TESTING THE VIRULENCE OF 


STREPTOMYCES SCABIES (THAXT.) WAKSMAN & HENRICI 
7 


L. V. Busch and J. D. Gilpatrick 


During the fall of 1949 the authors noted that when slips from potato plants growing in the 
field were placed in moistened vermiculite, small tubers often formed at the lowest bud. Later 
tests showed that tubers would form in 90 percent of the cases, provided that the slips were four 
to five inches long and cut immediately below a bud. Occasionally two or three tubers were 
formed on one slip. Rooting was sparse in most cases. The size of the tubers three weeks after 
slipping averaged one-half inch in diameter and continued to expand up to an inch in diameter, or 
until the slips died (See Figure 1). 


Figure 1. Development of slips 
from potato plants in moistened 
vermiculite. Specimen on left -- 
typical slip at time when taken. 
Specimen on right -- similar slip 3 
weeks after being placed in yvermic- 
ulite. Most specimens did not root 
as well as this one. 


known to be naturally infested with scah. At the end of four weeks the plants were dug and the 
tubers examined. Scab lesions were found on some tubers. 

In another test freshly taken slips were placed in vermiculite into which the scab organism 
had been introduced. No infections resulted, although there was abundant tuber formation. This 
failure was possibly due to faulty inoculation technique. 

The authors feel that the technique described above offers a means of obtaining developing 
potato tubers in a relatively short time for inoculation with §. scabies, and they are investigating 
this possibility further. Other uses for the technique might be suggested. 
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*# SMALL GRAIN DISEASES IN THE SOUTHEASTERN COASTAL PLAIN, 1949-50 x 
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Robert W. Earhart! 


On the whole, diseases of small grains were relatively light in the Southeastern Coastal 


Plain during the 1949-50 growing season. 


This can be attributed to prevailing dry weather. 


However, in spite of the drought, all major diseases were present in the area to a greater or 
lesser extent. The date of first observation of each disease at Gainesville is presented in Table 


1. 


Table 1. First observation of diseases and aphids on small grains at Gainesville, Florida during 


the 1949-50 growing season. 


Crop Common Name Causal Organism Date First 
Observed 
OATS: Leaf Spot Helminthosporium avenae 11/1/49 
Red Leaf unknown 11/16/49 
Aphids Toxoptera graminum 11/16/49 
Crown Rust Puccinia coronata avenae 12/27/49 
Loose Smut Ustilago avenae 3/20/50 
Covered Smut Ustilago kolleri 3/27/50 
Victoria Blight Helminthosporium victoriae 4/11/50 
Stem Rust Puccinia graminis avenae 4/28/50 b 
Powdery Mildew Erysiphe graminis avenae 5/3/50 
BARLEY: Spot Blotch Helminthosporium sativum 12/1/49 
Aphids Toxoptera graminum 
Aphis maydis 12/10/49 
Stripe Helminthosporium gramineum 12/23/49 
Powdery Mildew Erysiphe graminis hordei 1/3/50 
Leaf Rust Puccinia anomala (P. hordei) 1/20/50 
WHEAT: Spot Blotch Helminthosporium sativum 12/1/49 
Leaf Rust Puccinia rubigo-vera tritici 1/9/50 
Powdery Mildew Erysiphe graminis tritici 1/9/50 
Loose Smut Ustilago tritici 3/1/50 
Stem Rust Puccinia gramunis tritici 3/17/50 
RYE: Leaf Rust Puccinia rubigo-vera secalis 1/14/50 
Stem Rust Puccinia graminis secalis 3/21/50 


aAphids injurious to small grains are reported here since it is felt that the inclusion of such 
information is important and aphid injury often is confused with disease symptoms. The identi- 
fication of aphid species was made by Dr. A. N. Tissot, Entomology Department, Florida 


Agricultural Experiment Station. 


bey a calculation based upon the number of infection cycles located at this time it could be 
ascertained that the first infection occurred about April 7. 


SUMMARIES OF DISEASES ON EACH CROP 


OATS: Crown rust, principally race 45 and similar biotypes, was the most serious disease 


of oats this season. 


At Gainesville and Quincy about half the entries in the World Oat Collection 


were damaged so severely by crown rust that no seed was produced. Crown rust resistant lines 


derived from Victoria showed the least infection. 


The Victoria-lines grew well and apparently 


were not damaged appreciably by Helminthosporium victoriae blight at any place in the Coastal 


Plain during this past season. 


However, a few instances of blight were reported and diseased 


specimens were collected at Quincy and Gainesville, Florida, Yemessee, South Carolina, and 


Ihe author acknowledges the assistance of S. A. Parham, Georgia Coastal Plain Experiment Station, 


W.H. Chapman, NorthFlorida Experiment Station, andD. D. Morey, Foridal Agricultural Experi- 


ment Station in the collection of the information presented here. 
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Monroeville, Alabama. 

The other diseases, in approximately the order of their seriousness are: Helminthosporium 
avenae leaf spot which was present in most fields all during the season and caused some damage 
at Quincy and Gainesville, especially to Camellia (C.I. 4079), most Red Rustproof varieties, and 
those lines deriviny their crown rust resistance from Landhafer. "Red leaf", due to unknown 
but probably manifold causes, was present in most of the area until late in the season. The 
occurrence of "red leaf" was sporadic and it was serious only in restricted areas in affected 
fields. Stem rust, including race 7 which was collected in this region for the first time, appeared 
very late in the season with apparently no damage being sustained by the crop. It appeared so 
late that no accurate measure of its severity could be obtained. All other diseases listed in 
Table 1 were present, but caused only limited damage. 


WHEAT: Powdery mildew undoubtedly was the most serious disease of wheat in the lower 
Coastal Plain this season, although leaf rust was damaging in most areas. Spot blotch and stem 
rust caused some damage in certain sections, but this was not general for the area. A very 
limited amount of loose smut was recorded, but it was not thought to be severe in any location. 


RYE: Leaf rust was very serious in all observed seedlings of rye but its extent and severity 
could not be ascertained because no resistant lines were available for comparison. Stem rust 
was abundant at Gainesville and Quincy late in the season, but its importance in reducing yields 
likewise could not be determined accurately. 


BARLEY: While barley is not an important crop in this region there is sufficient interest in 
it so that the Uniform Nurseries are grown at most Stations. Barley diseases are all very 
damaging in this area but their relative destructiveness depends upon which disease becomes 
established first. In the 1949-50 season, spot blotch eliminated all susceptible lines shortly 
after emergence and powdery mildew and leaf rust attacked the surviving lines, so that very 
little grain was produced on any of the varieties. 


SUMMARY OF WEATHER 


Since the time of appearance and the severity of the various diseases are closely dependent 
upon the weather, the rainfall and temperatures during the growing season at three locations 
are shown in Table 2. 


Table 2. Rainfall and temperatures at three stations in the Southeastern Coastal Plain from 
October 1, 1949 to May 1, 1950. 


Station ; Rainfall : Average temperature (° F.) 
(inches) : High Low Mean 
Gainesville, Florida 12.03 93 33 67 
Quincy, Florida 23.30 90 28 61 
Tifton, Georgia 17.78 87 29 59 


DIVISION OF CEREAL CROPS AND DISEASES, AND AGRICULTURAL EXPERIMENT STATION, 
GAINESVILLE, FLORIDA, COOPERATING 
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XOAT AND WHEAT SEED TREATMENTS IN 1950 
IN RELATION TO DOSAGE, STORAGE BEFORE PLANTING, 
AND THOROUGHNESS OF MIXING ¥ 


Benjamin Koehler and W. M. Bever 


Results of experiments here reported indicate that Ceresan M is slightly less damaging to 
seed than N.I. Ceresan under the same conditions. Both are sufficiently volatile so that action 
goes on during a considerable period of time in storage before planting and both given excellent 
smut control. Panogen also has given good smut control. It appears to be an excellent seed 
treating compound from the standpoint of safety to the treated seed and increased vigor of the 
plants grown therefrom. Unfortunately, there does not yet appear to be any satisfactory method 
for applying Panogen on a commercial scale. 


METHODS 


Treatments were made by the dry method except with Panogen which is a liquid. In the latter 
case the liquid was added to the walls of a bottle with a measuring pipette while the bottle was 


Tabie 1. Smut in Canadian oats when treated with seven different compounds at several dosages 
and at three time intervals before planting: Urbana, Illinois, 1950. 


: Number of smutted heads when treated seed had 
: been stored in closed bottles before handling 
Treatment : Dosage : 4 weeks : 1 week : 1 day 


oz. per bu. % % %o 

N.I. Ceresan® 1/4 0 0 

N.I. Ceresan 3/8 0 0 8 : 

N.I. Ceresan 1/2 0 0 0 e. 

Ceresan MP 1/4 0 0 2.4 { 

Ceresan M 3/8 0 0 .9 oe 

Ceresan M 1/2 0 0 .6 

Parson's Seed Saver Dust© 1/4 33.9 

Parson's Seed Saver Dust 3/8 30.1 er $a 

Parson's Seed Saver Dust 1/2 29.4 30.5 29.8 

Parson's Seed Saver Dust 3/4 eees 26.6 26.7 

Parson's Seed Saver Dust 1 or 21.7 23.2 

Panogen@ 3/8 

Panogen 1/2 0 em 

Panogen 3/4 0 0 0 

Panogen 1 sais 0 0 

Panogen 11/4 0 0 

Carbide and Carbon #5837° 1/2 15.4 

Carbide and Carbon #5837 1 .4 

Dynacidef 1/2 7.6 

Dynacide 1 4.6 

U. of Del. #4678 1/2 4.0 


No Treatment, percent smut.. 38.8 


2Ethyl mercury phosphate, 5 percent 
Ethyl mercury p-toluene sulfonanilide, 7.7 percent 
COrganic and inorganic mercury cpds, 3.8 percent metallic mercury 
Methyl mercury dicyan diamide, 2.1 percent 
©Dibromobutane 
Phenyl mercury acetate, 5 percent 
8Ethyl mercuric perthiocyanate, 10 percent 


a 
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rolled. The seed was then added and the bottle thoroughly shaken. All treated seed was stored 
in closed screw top bottles, except that seed treated with Panogen was left open during the first 
24 hours. It is impossible to simulate all storage conditions on farms or seed houses because 
they vary so greatly. Closed bottles simulate conditions where treated seed is stored in large 
bulk. A treatment that causes no damage in closed containers would seem to be safe under any 
storage conditions with similar seed. The question arises whether data on smut control obtained 
under this condition can be applied to more open storage conditions. Leukel! conducted tests 
with the same variety of oats as we used and with similar heavy smut infection, but he stored the 
treated seed in open containers until it was placed into envelopes. N.I. Ceresan and Ceresan M 
were included in both tests with similar results for the same dosages. Panogen gave different 
results, but this cannot be accounted for by method of storage, as the writers obtained good smut 
control with this compound even on the one-day storage in open bottles. 

Smut-infected Canadian oats were obtained from H. C. Murphy, Ames, Iowa, and the treated 
seed was planted in rod rows in triplicate. A high percentage of smut developed in the checks. 
Germination tests were made with wheat, using Pawnee, a hard red winter wheat, and Royal, a 
soft red winter wheat. The seed was obtained from the station farm at Urbana. Germination 
tests of wheat were made in sandy soil in a greenhouse bench in late winter at temperatures of 
65 to 70 degrees F. Six replications of 50 seeds each per row were used. 


SMUT CONTROL IN OATS 


The two Ceresans gave good smut control at 1/4 ounce per bushel when the seed had been 
treated a week before planting. Parson's Seed Saver Dust, of which some commercial sales 
were made in Illinois in 1950 and some previous years, gave no control. Treatments with Panogen 
gave good results in this test, but those made on a commercial scale gave poor results. Carbon 
and Carbide No. 5837 gave fair control at one ounce per bushel, while some other compounds 
(Table 1) did not give adequate control. 

Vigor notes were made at several intervals while the plants were developing. N.I. Ceresan 
at 1/2 ounce per bushel, four weeks storage, gave a distinct retardation in growth which carried 
through to delayed heading. Less dosage avoided this damage and also gave perfect smut control. 
Ceresan M showed this retardation effect to a much less extent. The most vigorous score was 
attained by Panogen. It was best at 1/2 and 3/4 ounce, four weeks storage, and 3/4 and one 
ounce at one week or one day storage. At 1 1/4 ounce there was a slight drop in vigor, but the 
plants were still more vigorous than the check. 


COMMERCIAL TREATMENTS WITH PANOGEN 


When making small scale treatments with Panogen, by taking good care and giving much 
agitation quickly, the red dye can be distributed fairly evenly over all the seed. However, when 
the writers observed some commercial treating of oats by use of a special Panogen treating 
machine they were struck by the unevenness of the treatment as judged by the red dye on the ker- 
nels. A sample was taken to the laboratory in a paper bag. The next day kernels of three classi- 
fications as shown below were selected for germination tests, with results as follows, using the 
same method as described for wheat: 


Random sample 92.7% germination 
Kernels with least red dye 98.0% germination 
Kernels with most red dye 23.2% germination 


It appeared obvious that the mixing was inadequate for satisfactory results. Excess treat- 
ment of some of the kernels not only stopped germination but reduced the vigor of others that 
grew. Other seeds probably did not receive sufficient treatment to give adequate disease control. 


DAMAGE TO GERMINATION OF WHEAT 
Damage to germination of seed of grain crops by mercurial seed treatment compounds under 


some conditions has been observed by a number of investigators. This test was undertaken to 
compare the relative safety of three mercurial compounds proven to be effective seed disinfectants. 


TLeukel, R.W. Cooperative tests of seed treatments on spring grains in 1949. Plant Dis. 
Reptr. 33: 370-378. 1949. 


UI 


A 
Wi 
ag 
ar 
N 
N. 
N. 
Ce 
P: 
Pz 
Pz 
Ci 

| 
for 
ha 
ex 
wil 
SO: 
wa 
yei 
lin 
ral 
por 
mi 
wit 


Vol. 34, No. 9--PLANT DISEASE REPORTER--Sept. 15, 1950 261 


A normal dosage of 1/2 ounce per bushel of N.I. Ceresan caused damage when the treated seed 
was stored three months in a closed bottle before planting. Higher dosages increased the dam- 
age (Table 2). At all corresponding points, Ceresan M caused somewhat less damage. Panogen 
appeared to be even better than Ceresan M in these tests in which the mixtures were thorough. 
This corresponds with the results secured in the oat test (see above). 


Table 2. Percent germination in Pawnee and Royal Winter wheat when the seed was treated with 
normal and excess amounts of three seed disinfectants: Urbana, Illinois, 1950. 


Stand of Wheat 


Pawnee Royal 
Planted : Planted : Planted : Planted 
: after : after : after : after 
: 3 months : 1 day : 3 months : 1 day 
Treatment : Dosage : storage : storage : storage Storage 
oz. per bu. % %o To To 

N.I. Ceresan 1/2 (normal) 78.3 86.0 81.3 91.3 
N.I. Ceresan 1 53:3 54.7 
N.I. Ceresan 2 40.6 ror 38.7 
Ceresan M 1/2 (normal) 82.7 90.3 86.3 91.7 
Ceresan M 1 63.3 Sea 65.7 
Ceresan M 2 46.0 Saigo’ 50.3 
Panogen 3/4 (normal) 87.7 84.7 86.3 90.0 
Panogen 11/2 83.0 cK 88.0 
Panogen 3 50.7 53.0 
Check ---- 85.0 88.7 


UNIVERSITY OF ILLINOIS, URBANA 


} THE EFFECT OF FERTILIZER TREATMENT ON SWEETCLOVER ROOT ROT 


J. W. Gerdemann 

Sweetclover root rot caused by \Phytophthora cactorum\(Leb. & Cohn) Schroet. is responsible 
for the loss of many sweetclover stands. In some sections~of Illinois the growing of sweetclover 
has been discontinued because of this disease. In infested fields stands of sweetclover may make 
excellent growth the year they are seeded and may be almost completely destroyed during the 
winter and following spring. 

Albrecht and Klemme! reported that the addition of limestone, phosphate, and potash to the 
soil greatly reduced the severity of root rot. To further test this theory the following experiment 
was conducted near Waterloo, Illinois, in an area where root rot has been severe. 

The area on which the test plot was located had grown good sweetclover 13 years ago. Four 
years later the sweetclover was only fair and four years after that it was a fialure. There had 
been no sweetclover on this plot for five years. 

The soil was a yellow-gray silt loam. Rock phosphate was applied about 20 years ago, and 
lime was applied more recently. The soil test prior to treatment showed that available phosphate 
ranged from high to medium plus. The potassium supply was good, ranging from 208 to 270 
pounds. Limestone ranged from no lime to one ton requirement. The following fertilizers and 
minor elements were applied in eight-foot strips. 


1. Untreated check (16 feet). 
2. Rock phosphate plus potassium plus boron. 
3. Rock phosphate plus potassium plus boron plus magnesium. 


1 Albrecht, W.A., andA. W. Klemme. Root rot of sweetclover reduced by soilfertility. Better Crops 
with PlantFood, 32: 6-7, 48-49. 1948. 
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Rock phosphate plus potassium plus magnesium. 
Rock phosphate plus potassium. 

Rock phosphate. 

Untreated (24 feet). 


The rock phosphate was of a 31 percent grade, fine ground (50.5 percent through 200 mesh 
sieve), and was applied at the rate of one ton per acre. The potassium was granular muriate of 
potash, 61 percent potassium, and was applied at the rate of 300 pounds per acre. The magne- 
sium was applied as Dow magnesite, at the rate of 200 pounds per acre. Boron was applied as 
20-mule team borax at the rate of 30 pounds per acre. 

No stand was obtained the first year a test was planted. The field was plowed and the next 
spring the following nine varieties were seeded across the treated plots: 


Common white Certified evergreen Foundation Spanish 
Common yellow Madrid Willamette 
Erector Redfield-yellow Iowa late 


Good stands of the first five varieties were obtained. These varieties made excellent growth the 
year they were seeded. Growth was most vigorous where phosphate, potassium, and magnesium 
were applied, and was poorest in the untreated checks. In the spring of the next year, root rot 
was severe in all treatments and in all varieties. Common yellow appeared to be less severely 
damaged than the other varieties. Root rot was most severe where the plants had made the best 
growth the preceding year. Final stand counts taken in the late spring after root rot had killed 
most of the infected plants showed that the fewest surviving plants in each variety were in the 
plots where growth had been best the year before. 

It has been observed by others that sweetclover root rot occurs in nearly every field in the 
Waterloo area regardless of the fertility level of the soil. In view of this it appears that the most 
promising control for root rot may be the development of resistant varieties. 


DEPARTMENT OF AGRONOMY, UNIVERSITY OF ILLINOIS 
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+ COFFEE AND CINCHONA DAMPING-OFF CONTROLLED 
BY POST-GERMINATION SEEDBED TREATMENT! " 


Bowen S. Crandall? 


The use of Cuprocide and Spergon in water suspensions as post-germination treatments to 
reduce or eliminate losses from damping-off is neither new nor original. The use of such treat- 
ments has in general been optional, not necessarily better than seed treatments or pre-planting 
soil treatments, or as a supplement to seed or soil treatment. On two tropical tree crops there 
has been occasion to make use of these post-germination fungicidal drenches because other and 
more conventional measures could not be applied at all. 

In the Peruvian montana, on the eastern slopes of the Andes, considerable expansion of the 
cinchona plantations occurred after the outbreak of World War II. High grade cinchona seed was 
at a premium and losses of the young plants could not be tolerated. The chincona seed is tiny 
and delicate. After germination the plants remain in the seedbed for many weeks, during which 
entire period they are highly susceptible to damping-off. The seedlings are grown under full 
shade, with air and soil surface moisture held close to saturation by frequent atomizing with 
water. The humidity at night was almost always 100%. The lengthy period the plants remained 
in the beds made pre-planting treatments useless. Seed treatment was useless for the same 
reason and because of the delicate nature of the seeds themselves. Adjustment of soil pH proved 
impractical, because Rhizocontia solani Kuehn, the fungus causing the damping-off, was able to 
grow considerably above and below the optimum pH for Cinchona. Damping-off was regularly 
more severe in beds of C. pubescens Vahl than in beds of Ledger type C. officinalis L. 

Attacks on both species were stopped as soon as observed by localized area treatments of 
Wettable Spergon (48% t-p-b) applied with a pressure sprayer or with a sprinkling can at about 
the rate of 1 gram/1 pint of water/ 1 square foot, followed by a clear water rinse. No attempt 
was made to treat more than an area 2 to 3 feet around a spot where seedlings damped-off, but 
seedbeds were under constant observation and losses were usually noted before more than a few 
seedlings were involved. Losses always were found to start from specific centers and if allowed 
to go unchecked would quickly devastate a bed. 

In El Salvador, coffee seedlings, Coffea arabica L., often suffer heavy losses during the 
comparatively short time they remain in the seedbed after germination. Locally the disease, 
properly speaking late damping-off, is called mal de talluelo. It seldom makes its appearance un- 
til about 10 days after germination. Seed treatments have been uniformly unsuccessful. Coffee 
seed has a germination period of 70 days. Seed treatment with mercurials drastically cut the 
percentage of germination, Spergon caused increased root growth but retarded opening of the 
cotyledons, while Yellow Cuprocide retarded root development. In no case did the treatment have 
any effect on reducing the amount of late damping-off. Soil treatments were equally ineffective, 
probably because the effect, to give control, would have had to last for about three months. Ad- 
justment of soil pH also proved ineffective. The disease continued unchecked below pH 4.0 and 
above 6.8, at which points coffee itself was adversely affected. 

Effective control was secured by weekly treatments with Wettable Spergon (48% t-p-b) or 
Yellow Cuprocide started as soon as the disease was observed. Entire beds were treated by 
applying the fungicide with a sprinkling can. Wettable Spergon was applied at the rate of 18 grams 
and Yellow Cuprocide at 45 grams to 2 gallons of water per 24 square feet. The Spergon was 
followed by a clear water rinse if the cotyledons were open. Yellow Cuprocide left on the cotyle- 
dons apparently gave some control of leaf spot diseases. Perenox, an English cuprous oxide 
fungicide, has been substituted for Yellow Cuprocide at the rate of 60 grams to 2 gallons of water 
per 24 square feet. 


CENTRO NACIONAL DE AGRONOMIA, SANTA TECLA, EL SALVADOR, C. A. 


14 contribution from the Centro Nacional de Agronomia of El Salvador and the Estacion Experimental 
Agricola en Tingo Maria, Peru, cooperative technical service organizations operated jointly by the 
Office of Foreign Agricultural Relations, U. S. Department of Agriculture, andthe Governments of El 
Salvador and Peru, respectively. 

This study was made possible by funds provided through the United States Interdepartmental 
Committee on Scientific and Cultural Cooperation and funds from the Governments of El Salvador and 
Peru. 
2Senior Pathologist, Office of Foreign Agricultural Relations, U.S.D.A.andChief, Dept. of Plant 
Pathology, C.N.A., E. Salvador; formerly Chief, Dept. of Plant Pathology and Entomology, Est. Expt. 
Agr. en Tingo Maria, Peru. 
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4CAMELLIA FLOWER BLIGHT SURVEY, DECEMBER 1949 - MARCH 1950 th 
Division of Domestic Plant Quarantines, Bureau of Entomology and Plant Quarantine “ 
in cooperation with The Division of Mycology and Disease Survey, O71 
Bureau of Plant Industry, Soils, and Agricultural Engineering, | 
and th 
The States of Alabama, Florida, Georgia, Louisiana, Mississippi, (\ 
New York, North Carolina, South Carolina, Tennessee, and Texas in 
The popularity and wide culture of camellias over large sections of the South bring into un- “ 
usual prominence for that area the damaging disease known as camellia flower blight. This dis- es 
ease has been known to be present in California since 1938 and on one private property ina th 
suburb of Atlanta, Georgia, for several years. It has also been reported as having been found in St 
four towns in Oregon. Since this disease has been found in at least one California nursery which th 
had imported camellia stock from Japan, it is considered probable that the disease was brought w 
to this country from there. we 
Owing to the recent appearance of this disease in this country, information concerning it has pc 
not been widely distributed or become generally well known. The 1946 American Camellia Year- re 
book of the American Camellia Society, Gainesville, Florida, published an article by H. N. Han- th 
sen and H. Earl Thomas, Plant Pathologists, California Agricultural Experiment Station, io 
Berkeley, California, describing the symptoms of the disease with photographs of infected fo 
flowers and petals, reviewing the life cycle of the fungus, and giving methods of control. The 
following quotations are from that article: ar 
"The first important disease of the exotic Camellia japonica to appear in North "in 
America seems to have been the flower blight caused by the fungus Sclerotinia fo 
camelliae Hara. The disease was at first thought to be new to this attractive shrub 
but was later found to have been described about twenty years earlier in an obscure 
journal in Japan where the camellia is native. _ 
"The flower blight not anly renders the plant unattractive in parks and gardens but 
is a serious handicap to growers of camellias for cut flowers. Flowers which appear to 
be normal at time of cutting may be well advanced in decay when they reach the market. 
"All of the several dozen varieties of Camellia japonica which have been under ob- 
servation seem to be about equally susceptible. Camellia sasanqua is also susceptible. a. 
We have not seen Camellia reticulata or other close relative of C. japonica exposed to 
this disease. Al 
"Several other kinds of flowering shrubs, including azalea, gardenia, magnolia, 
peony (Paeonia suffruticosa), and rhododendron about equally exposed to this blight Fil 
have not shown any trace of infection." 
Because of the value of camellia plants and the tremendous investment in them by nursery- Ge 
men, municipalities, and private citizens, the possibility of spread of the blight in the Southern 
States has been of much concern to nurserymen and plant quarantine officials and was the subject Lo 
of considerable discussion at a meeting of the Southern Plant Board held at Montgomery, Alabama, 
June 11, 1949. The Board adopted a resolution requesting the Chief of the Bureau of Entomology Mi 
and Plant Quarantine to undertake a survey of camellia plantings in the South during the late fall, 
winter, and spring months of 1949-1950, while camellia plants were in bloom, in order to gain Nev 
information as to whether or not the blight might be present on such properties. This resolution 
was transmitted by the Secretary of the Southern Plant Board. Nor 
Mr. Avery S. Hoyt, then Acting Chief of the Bureau of Entomology and Plant Quarantine, on Ca 
July 15, 1949, advised the Southern Plant Board that this Bureau would be glad to make observa- 
tions in southern areas incidental to work under way by inspectors of the white-fringed beetle and Sou 
sweetpotato weevil projects in cooperation with State inspectors so that a wide coverage could be Ca 
obtained. Administration of this Bureau's part in the survey was delegated to the Division of 
Domestic Plant Quarantines, and in late December 1949 information was furnished to inspectors Ter 
of the Division and to State officials outlining the characteristics of the disease and the recommené 
ed procedures for making the survey. The survey was begun immediately and carried out in Tex 
cooperation with State inspectors in parts of the States of Alabama, Florida, Georgia, Louisiana, Te 
luississippi, North Carolina, South Carolina, Tennessee, Texas, and in two greenhouses on Long ages 
Island, New York. It was continued through March 15, 1950. siaae 
Specimens of camellia blooms showing symptoms suspected to be or similar to the camellia , 
flower blight disease were submitted for mycological determination to Mr. John A. Stevenson, ie 


In Charge, Division of Mycology and Disease Survey, Bureau of Plant Industry, Soils, and 
Agricultural Engineering at Beltsville, Maryland, in accordance with previous arrangements with 


a, 
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that Bureau and with the consent of Dr. E. N. Cory, State Entomologist of Maryland. Mr. 
Stevenson and Dr. D. L. Gill of the same Bureau acted in an advisory capacity for the survey. 
Through this Division a total of 135 specimen lots from 38 counties in 9 States and containing 
over 500 camellia blooms was submitted to the Bureau of Plant Industry, Soils, and Agricultural 
Engineering for determination as to disease presence or absence. A report on the results of 
these determinations by Alice J. Watson appears in the Plant Disease Reporter for June 15, 1950 
(Vol. 34, No. 6, p. 186). Specimens from only two lots submitted to Beltsville were found to be 
infected with the camellia flower blight disease. One of these collected on March 16 was from 
Brunswick County, North Carolina, and the other collected on April 21 was from the previously 
known infected property at 3629 Tuxedo Road, Atlanta, Georgia. The one from North Carolina 
established the fact that the disease is present in a nursery at Winnabow, North Carolina, where 
this disease was not previously known to be present. Several specimens were also submitted by 
State inspectors in Georgia and Louisiana to State plant pathologists for determination. Among 
these were camellia blossoms taken from a flower show at Shreveport, Louisiana, in February, 
which were found to be infected with the camellia flower blight. The plants from which the blooms 
were taken were reported to have originated in California. All camellia blossoms at the Shreve- 
port show were destroyed immediately after the show. Another blossom, taken from a private 
residence at Shreveport on April 3, was also found to be infected with this disease. A report on 
these and subsequent findings in Louisiana by Dr. A. G. Plakidas, Department of Botany, Bacter- 
iology, and Plant Pathology, Louisiana State University, appears in the Plant Disease Reporter 
for June 15, 1950 (Vol. 34, No. 6, p. 188). 

The survey disclosed that while most of the trade in camellia plants in the Southern States 
and Texas is local within that group of States, a considerable number of plants, shipped with soil 
‘in cans or balled and burlapped, have been obtained by growers in these States from California 
for a number of years. 


Camellia Flower Blight Survey, December 1949 - March 15, 1950 


: Inspected : Inspections : Specimens (to Beltsville, Maryland) 
:Number: Number’ :Number: Total :Per-:Per-:Number:Number :Number:Positive 
State :counties: plants sprop- ; + :cent :cent : : counties: blooms :determ- 
:erties : :State:Fed-: : ination 
Alabama 13 238,720 84 126 29 45 5 205+ 7 
Florida 21 861,458 288 345 62 38 24 5 75+ - 
Georgia 56 216,438 167 209 44 56 6 6 10+ 1 
Louisiana 11 310,096 104 137 37 63 27 7 112 -* 
Mississippi 17 228,098 204 259 25 75 23 8 68+ - 
New York 1 500 2 2 50 50 - - - - 
North 
Carolina 24 99,204 53 58 35 65 3 2 12 1 
South 
Carolina 7 25,580 25 41 - 100 4 3 4 - 
Tennessee 1 113 4 6 50 50 2 | 9 - 
Texas 8 5,492 27 27 55 45 1 1 2 - 
Total 
10 159 1,985,699 958 1,210 37 63 135 38 497+ 2 


* [wo positive determinations from specimens submitted from Shreveport, Louisiana, to Plant 
Pathologist, Louisiana State University, and surveys by Louisiana State inspectors during 
April, May, and June disclosed camellia flower blight on 5 properties in Shreveport (Caddo 
Parish) and 3 properties in Monroe (Ouachita Parish). 
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QUARANTINES: In the latter part of 1949 the States of Alabama, Florida, Georgia, Louis- 
iana, Mississippi, North Carolina, South Carolina, and Tennessee adopted quarantines regulating 
the movement of camellia plants with soil and camellia flowers from California and the infected 
property in Atlanta, Georgia. All of these States with the exception of South Carolina and 
Tennessee have added the entire State of Oregon to the regulated area, and Georgia has added the 
entire State of Texas. 


ALABAMA: The survey in Alabama was made by 9 Federal inspectors in cooperation with 
State inspectors. Inspections were made of nearly 239,000 plants on 84 properties in 13 counties. 
Forty-five specimen lots including a total of more than 200 blooms were submitted from 5 counties 
for determination as to blight presence. None was found to be infected with camellia flower blight. 

Camellia culture is practiced generally throughout the south half of Alabama and a number of 
nurseries, located mostly in Baldwin and Mobile Counties, specialize in camellias and azaleas. 
The production of camellias in the Mobile area constitutes a multimillion dollar industry, and 
since 1913 there has been a constant flow of camellia plants into that area from other camellia- 
producing sections of the world. 


FLORIDA: The Florida survey was made by 8 Federal inspectors in cooperation with State 
inspectors. Inspections were made of over 861,000 plants on 288 properties in 21 counties. 
Twenty-four specimen lots consisting of a total of over 75 blooms were submitted from locations 
in five counties. None was found to be infected with camellia flower blight. 

Camellias are grown generally throughout Fiorida where they bloom normally from November 
to March. Most of the nurseries specializing in camellia production are located in the vicinity of 
Pensacola. Plants are generally obtained from local sources. 


GEORGIA: Camellia culture ig general in Georgia, many home owners having from one to 
many camellia plants. Inspections were made over a large part of the State whereve: activities 
of the Division where under way. Emphasis was placed on nurseries propagating large numbers 
of plants and maintaining large plantings and on the properties of collectors of camellia plants. 

It was found that several growers and collectors had received shipments of camellia plants from 
California consisting mostly of a few specimen plants which were usually shipped balled and bur - 
lapped, or in cans of peat moss, or bare-rooted. Alabama is apparently the source of most in- 

coming shipments, but some are also received from Florida and Mississippi. 

In 1948 camellia flower blight was found to be present in three greenhouses and a garden at 
3629 Tuxedo Road, Atlanta. This property covers a large area and is well landscaped, the plant- 
ings of which include a large number of camellia varieties. Several inspections of this property 
during the winter failed to reveal any suspicious specimens, but on April 21 one bloom was taken 
which was determined as being infected with the blight. 

Twenty Federal inspectors in cooperation with State inspectors, participated in the Georgia 
survey, during which inspections were made of more than 216,000 plants on 167 properties in 56 
counties. Six specimen lots from six different counties were submitted to Beltsville for determina- 
tion as to presence of blight, but only one -- the bloom from the property at 3629 Tuxedo Road, 
Atlanta, on which the disease was formerly known to be present -- was found to be infected. 
Twelve specimen lots were also submitted to State plant pathologists by State inspectors. None of 
these were found to be infected by the camellia flower blight disease. 


LOUISIANA: Camellias are well adapted to culture in Louisiana and many nurseries, located 
particularly in the vicinity of Lafayette and New Iberia, specialize in growing these plants. Plants 
are usually secured from local nurseries, although one commercial grower in Washington Parish 
was found to have 100 plants which came from California. 

Mr. W. J. McCrory, State Entomologist in Louisiana, reported that on February 29, 1950, 
camellia blossoms exhibited by Lambert's Landscape Company of Shreveport at a flower show in 
that city were observed showing symptoms of the blight, and specimens were taken and submitted 
to Dr. A. G. Plakidas, Plant Pathologist, Louisiana State University, who determined them as 
being infected with Sclerotinia camelliae. All camellia blossoms present were destroyed immedia- 
tely after the show. The plants from which the diseased specimens were taken were reported to 
have been shipped from California to Dallas, Texas, and then transported to the Shreveport 
Flower Show. 

Mr. McCrory also reported that on April 3, 1950, a diseased camellia blossom was taken from 
the property of a private residence in Shreveport. This was also confirmed by Dr. Plakidas as 
being infected with camellia flower blight. The owner of the property stated that he purchased 
plants directly and indirectly from California during the past several years. He also claimed to 
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have observed symptoms last year on camellia blooms similar to those found this year. 
Further inspections were made in Louisiana by State inspectors to ascertain if sclerotia 
could be found elsewhere in the State on flower petals that had fallen to the ground, and on July 1 
Mr. McCrory reported that additional finds of the camellia flower blight had been made on five 
properties in Shreveport (Caddo Parish) and on three properties in Monroe (Ouachita Parish). 
During the cooperative Federal-State survey December 1949 to March 15, 1950, eleven 
Federal inspectors cooperated with Louisiana State inspectors in making inspection of over 
310,000 plants on 104 properties in 11 parishes. Twenty-seven specimen lots having a total of 
112 blooms from 7 parishes were submitted to Beltsville for determination as to disease presence. 
None of these was found to be infected with camellia flower blight. The only specimens found with 
this disease were among those submitted from Shreveport and Monroe as described above. 


MISSISSIPPI: Camellia culture is practiced generally throughout the south half of Mississippi, 
and in that area camellias are propagated by most nyrserymen. Most of the largest growers are 
located in George, Jackson, and Harrison Counties. Wherever possible close observations were 
made throughout the blooming season of those plants known to have originated in California. 

Ten Federal inspectors collaborated in the survey with Mississippi State inspectors. Federal 
inspectors from the white-fringed beetle project in general made inspections in nurseries while 
those inspectors from the sweetpotato weevil project confined their activities principally to in- 
spection of plants on farm properties. Inspections were made of over 228,000 plants on 204 
properties in 17 counties. Twenty-three specimen lots consisting of more than 68 blooms from 
8 counties were submitted to Beltsville for determination as to presence of the disease. None was 
found to be infected with camellia flower blight. 


NEW YORK: A New York State inspector in cooperation with inspectors of the Division of 
Golden Nematode Control made two inspections about a month apart at two greenhouses in 
Nassau County, Long Island, New York, where camellias are grown under glass. No suspicious 
specimens were found. 


NORTH CAROLINA: Camellia plantings in North Carolina occur principally in the eastern 
half of the State from Mecklenburg and Guilford Counties east to the Coast. Few are grown in the 
western part of the State. The majority of plants grown in North Carolina apparently originate 
from local sources, with some being obtained from Alabama, Florida, and Mississippi, anda 
few from California. Nurseries known to have received plants from California were inspected 
from one to three times during the survey. Few camellias in North Carolina bloom prior to 
January 15 and unfavorable weather conditions this year resulted in abnormal blooming so that by 
mid-March practically all blossoms were gone. 

Eleven Federal inspectors cooperated with State inspectors in making inspection of nearly 
100,000 plants on 53 properties in 24 counties. Three specimen lots from two locations in two 
counties consisting of 12 blooms were submitted to Beltsville for determination as to disease 
presence. One specimen from a nursery at Winnabow, North Carolina, was found to be infected 
with Sclerotinia camelliae. 


SOUTH CAROLINA: Camellias are grown throughout the entire State of South Carolina. While 
the larger, producers are located in Charleston, Walterboro, Summerville, and Adams Run, a 
number of small growers are scattered throughout the State. 

Inspectors of the white-fringed beetle project inspected generally in and around Columbia, 
while inspections in the Charleston area were made by inspectors of the sweetpotato weevil proj- 
ect. 

In cooperation with State inspectors, two Federal inspectors examined over 25,000 plants on 
25 properties in seven South Carolina counties. Four specimen lots from three counties were sub- 
mitted to Beltsville for determination as to disease presence. None was found to be infected with 
camellia flower blight. 


TENNESSEE: There are few camellias grown in Tennessee, but inspections were made where 
ever they were found in Shelby County, the only county in which inspectors of this Division are 
located during the winter months. Two Federal inspectors examined 113 plants on four propertics 
in Shelby County and submitted two specimens to Beltsville, neither of which was found to be in- 
fected with camellia flower blight. 

TEXAS: Most of the camellias in the State are grown in the Houston-Beaumont area where 
they normally bloom from November to April. Plants are generally obtained from Alabama, 
Louisiana, and Mississippi. Camellia plants from Monrovia and North Hollywood, California, 
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were found at two sales yards -- one at Conroe, Montgomery County, and one at Dallas. Inspec- 
tion of these plants was impracticable because of damage to the blooms due to cold weather. 
Plants are shipped into the State balled and burlapped except those from California which are 
usually shipped with roots in tin cans of peat moss or soil. 

Three Federal inspectors cooperated with State inspectors in examination of nearly 6,000 
plants on 27 properties in seven counties. No specimens were found during this survey, but two 
camellia buds taken from a plant moving in transit from Raymondville, Willacy County, Jackson- 
ville, Texas, were submitted to Beltsville for examination. No infection of camellia flower 
blight disease was found to be present on the buds. 


BUREAU OF ENTOMOLOGY AND PLANT QUARANTINE 
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NEW OR UNUSUAL RECORDS OF DISEASE OCCURRENCE 


>» VIRUSES IN GREEN-WRAP TOMATOES 

SHIPPED TO LOUISVILLE, KENTUCKY 
FROM CALIFORNIA By Stephen Diachun and 
4 W. D. Valleau 


On November 29, 1949 several lugs of green-wrapped tomatoes were brought to the plant 
pathology laboratory of the Kentucky Agricultural Experiment Station because the shipper (from 
Bakersfield, California) wished to know why the tomatoes were ripening slowly and poorly. The 
fruit had been exposed to low temperatures between the time it was shipped and the time it was 
placed in the ripening room. Some of the fruit was placed at 80 degrees and some at 65 to 70 
degrees, F., in the laboratory. Ripening developed more rapidly at the lower temperature, and — 
the color was a more desirable pink, as compared to orange red at the higher temperature. a 

There was but little rotting caused by fungi or bacteria. Some of the ripening fruit appeared 
mottled. Pulp from 29 mottled fruit and four normal fruit was crushed individually with M/ 100 
Na gSOx, and rubbed on carborundum-dusted leaves of Ky 56 tobacco (carrying the N factor). Local 
necrotic spots developed on rubbed leaves of ail 33 plants, showing that the fruits carried the 
tobacco mosaic virus. Later symptoms typical of etch in tobacco developed in four of the plants; 
one plant developed symptoms typical of cucumber mosaic; and seven developed mild mottle and 
ring spot typical of potato X virus in tobacco. Juice from three of the latter plants rubbed on 
leaves of Amaranthus globosum produced necrotic spots that were indistinguishable from spots at 
produced by juice from a “healthy"potato leaf rubbed on other leaves at the same time. Juice 4 
from the tobacco plant showing symptoms of cucumber mosaic produced mosaic on four inoculated 4 
cucumber plants. 

The Louisville repacker who received the shipment of these tomatoes estimated his loss at 
$12,000 to $14,000. It is not known how much, if any of this loss was due to the presence of 
these viruses or how. much, if any, to low temperatures during transit. 

UNIVERSITY OF KENTUCKY, LEXINGTON 


’ RUST ON GARDEN PEAS 


IN OREGON By Frank P. McWhorter 


A specimen of peas attacked by a rust was collected July 23 in a home garden on the Oregon 
coast near Yachata. Identification of the organism as Uromyces fabae DBy. has been verified by 
J. A. Stevenson of the Division of Mycology and Disease Survey. The plants in the garden were 
largely defoliated by the rust, indicating that should this disease become established in commer- 
cial peas it would prove extremely destructive. 

According to our local records this is the first Oregon collection of this rust on peas since 
1934. In that year a similar rust was collected on Telephone peas at Astoria. The other, and 
earliest record we have of rust on peas, is a herbarium specimen from Corvallis dated July 10, 
1927. 

OREGON STATE COLLEGE, CORVALLIS 


~ THE CITRUS NEMATODE 


IN TEXAS By G. H. Godfrey 


The citrus root nematode, Tylenchulus semipenetrans Cobb, was found in early June, 1950 
for the first time in Texas on citrus roots brought to the Pathology laboratory by Mr. Carl Waibel, 
Nursery Inspector of the Texas State Department of Agriculture. The roots came from a failing 
Foster Pink grapefruit tree in an orchard near Mission, Texas in which several trees had already 
died. 

A more extended study was then made on the roots of other trees in the same grove, and in 
neighboring groves in which weakness in growth of some of the trees was apparent. Adult males 
and females and immature larvae of the citrus nematode were found in abundance on a failing tree 
near the one upon which it had first been found, on a healthy-appearing tree adjacent to a spot in 
the grove where several trees had died, and on two replanted trees about 1 1/2 years old, one of 
them a hundred yards away. The nematode was also found on two old trees showing considerable 
die-back in groves about a half mile away from the first orchard; and on a badly failing Valencia 
orange tree adjacent to a spot where several trees had died, in a grove about six miles away. 
Later, roots from the vininity of Harlingen were found to be infested. 
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The extent of distribution of the nematode either in the Lower Rio Grande Valley or in the 
State as a whole has not been determined. An examination of citrus roots from failing trees (a 
locally designated "slow decline”) at the Winter Haven, Texas Substation failed to disclose the 
presence of the nematode. 

It is not surprising that the nematode is present in Texas. Rather, it would be surprising 
if it were not. Early in the history of citrus culture in the Lower Rio Grande Valley thousands 
of rooted trees were brought in from Florida and California, where the nematode occurs. It 
may be that it has just recently built up in abundance sufficiently to show its harmful effects on 
the trees. Again, it may help to explain weaknesses in tree vitality that have long been unex- 
plained, and may be more widely distributed than is now realized. It is certain, however, that 
it is not general. 

LOWER RIO GRANDE VALLEY EXPERIMENT STATION, WESLACO, TEXAS 


} DOWNY MILDEW,OF CARNATION 
IN CALIFORNIA / ™ By M. W. Gardner and 
= C. E. Yarwood 


A Peronospora has been found on carnations (Dianthus caryophyllus) of the bedding or border 
type in a nursery at Colma, California, every year since 1946. The plants are grown from seed 
in outdoor beds under overhead irrigation. The varieties are Chaband and Giant Enfant de Nice. 
This is apparently the same disease described on the same varieties by Barthelet! in France in 
1946 and attributed to Peronospora dianthicola Barthelet. The sporangia correspond well in size 
and though the sporangiophores are somewhat longer our fungus is in all probability identical 
with Barthelet's. The haustoria are abundant and conspicuous. We have not found oospores. 

Pale green to yellowish bands across the leaves are the typical symptoms. The leaf may 
bend downward at the lesion. The whitish sporulation of the fungus occurs usually on the lower 
epidermis, occasionally and sparsely on the upper epidermis. The affected tissues may die and 
dry out, killing the distal portion of the leaf. Apparent systemic infection of the growing point 
results in dwarfed, rosetted, yellowish plants. Healthy basal shoots may be sent out. On older 
plants irregular reddish blotches with lobed fimbriate margins have been found. The colors 
correspond to Ridgway's madder brown, burnt lake, and occasionally dark anthracene violet. 

DIVISION OF PLANT PATHOLOGY, UNIVERSITY OF CALIFORNIA, BERKELEY 


SPHACELOMA VIOLAE DISCOVERED 
ON VIOLETS IN HONDURAS, C. A. By Albert S. Muller 


Sphaceloma violae Jenkins (Cornell Univ. Agr. Expt. Sta. Mem. 170: 7. 1935), the pathogen 
of scab of Viola spp. (violets and pansies) has been found in numerous States of eastern and 
southern United States!, Australia and the Union of South Africa. The disfigurement and 
destructivity of the disease is revealed by notes by various authors in the Plant Disease Reporter? 
covering more than a decade. The records are chiefly on violets of many species. Up to the 
present it has not been brought to the attention of specialists on Sphacelomas that this pathogen 
exists in any part of the Western Hemisphere, outside the United States. 

Upon arriving in Honduras recently the writer discovered this pathogen producing an ex- 
tremely severe attack of scab on garden violets in a border planting at the Agricultural School at 
Zamorano. The plants had been practically annihilated by the disease and the entire planting was 
eliminated forthwith. It is not known at present whether the disease is common in other localities 
in Honduras or whether it has been observed by others in previous years. Upon inquiry it was 
learned that the original violet stock came from the United States about five years ago. 

ESCUELA AGRICOLA PANAMERICANA, TEGUCIGALPA, HONDURAS 


lparthelet, J. Le mildioude 1 'oeillet. C. R. Acad. Agr. France 32: 575-577. 1946. 


I Distribution by states given by Jenkins and Bitancourt in Plant Dis. Reptr. 31: 114-117. 1947. 
2cf. Plant Dis. Reptr. 22: 86-87. 1938; 23: 116,117 and 118. 1939; 24: 371-372. 1940; 

28: 769-770. 1944; 29: 410-411, and 680. 1945; 30: 471-476. 1946; Phytopathology 33: 168- 
169. 1943 and 38: 925-928. 1948, illus.; Internat. Jour. Plant Protect. 13: 25M-26M. 1939; 
and Home Gardening for the South (United States) 6: 491. 1946. 
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ANNOUNCEMENT: 


INDEX OF PLANT DISEASES IN THE UNITED STATES 


The first part -- Acanthaceae--Compositae -- of the revision of the Check List of plant dis- 
eases, by Freeman Weiss, is now ready for distribution. Since the edition is extremely limited 
we desire to place each copy where it will receive maximum use. Those who feel that they will 
have definite need for this publication may send their requests to the Plant Disease Survey, Plant 
Industry Station, Beltsville, Maryland, with a brief justification statement. -- Paul R. Miller 
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PAPERS PRESENTED AT THELNEW yorRK SYM POSIUM 
ON THE TEACHING OF PLANT PATHOLOGY , 
XN i 

In the Reporter for April 15 we published papers given at a symposium on teaching of plant 
pathology during the Pittsburgh Meeting of the American Phytopathological Society in 1948. 

A second symposium on this topic was held at the New York Meeting of the Society in 
December 1949. The special committee responsible for this program consisted of George F. 
Weber, chairman, and J. G. Leach, G. C. Kent, Thomas Sproston, and M. F. Kernkamp. The 
papers presented at this program follow. -- P.R.M. 


¥ SCREENING METHODS FOR SELECTING STUDENTS 
FOR ADVANCED TRAINING IN PLANT PATHOLOGY , 


H. W. 


If the profession of Plant Pathology is to maintain the high rank it enjoys at the present time 
because of the arduous preparatory training and the high standards we have insisted upon in the 
past, we must see to it that only those students who show exceptional ability are admitted to its 
ranks. It is the responsibility of the university teachers to maintain these standards. They must 
be keenly aware of the necessity of a much better training of graduate students than was necessary 
in the past. The teacher must see to it that the student has a clear conception early in his gradu- 
ate course of the training he must undergo if he expects to qualify as a plant pathologist. 

So far as I am concerned there are no hard and fast rules which can be followed in screening 
graduate students. Certainly a "punch card" system based on grades and a set of catch words 
such as "personality", “initiative, “ability to cooperate", "good appearance", “hard worker", 
etc. is of little value. What is left? 

The first requirement in selecting students for advanced training in plant pathology is to be- 
come acquainted with them. Since the majority of graduate students, in Illinois at least, have had 
their undergraduate work at some other institution it is impossible to become personally acquaint- 
ed with them. Thus, one must depend to a large extent on the evaluation of their instructors where 
they had their undergraduate training. Unfortunately, the crowded condition of our graduate 
schools has resulted in rather strict average grade requirements for admission. Thus, some 
potentially good prospects are excluded because they failed to get high grades in some unimportant 
subject. 

Assuming that the student has the required scholastic standing to enter the graduate school, 
the next problem is to determine from his academic record the deficiencies in his undergraduate 
training. These deficiencies must be made up during the period of the student's graduate training 
and often prolongs the time required for securing the advanced degree. If the deficiencies are ex- 
tensive the prospective student should be warned and perhaps discouraged from entering the field 
of his choice. 

Of course, some consideration should be given to the early training of the prospective student. 
Has he had any practical agricultural experience? Is he city bred? A good research plant patholo- 
gist may be developed from a city bred boy who doesn't know the difference between an apple and 
a pear tree, but the country bred boy has the advantage if he plans to go into "practical" plant 
pathology and it must be admitted that the majority of positions in the field of plant pathology re- 
quire a knowledge of crops. 

"Personality" is an overworked term but as generally understood it is a sort of summation of 
characteristics which determine the probable success of the individual. Too much emphasis on 
the personality of the student leads to the selection of stereotypes. A research director should be 
interested in having a few eccentrics around to stir up the personality-plus students. But the 
teacher or director who is responsible for placing a student after he has his advanced degree must 
be reasonably certain that the eccentric characteristics are harmless. 

After a student has been selected for advanced work in plant pathology the main problem is to 
evaluate him at an early stage in his training. He should be warned that the first year of graduate 
work is a probationary period. Provision should be made for an oral examination of the student 
near the end of the second semester at which time a committee of his instructors should have a 
chance to question him in some detail. This examination should not be primarily to determine how 
well he has done in any particular course but rather how he thinks and reasons. In addition, a 
report or written examination should be required, primarily to test his ability to write well. It 
should be understood by the student that he will not be allowed to continue his graduate work in plant 
pathology unless this committee is satisfied that he has the qualifications necessary to make a 
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success in this field. It is much better to eliminate the weak student at this point than to allow 
him to take the time of the staff in an effort to drag him through two or three years of graduate 
training and then not be able to recommend him for a position. 

In addition to his regular course work during the first year, which might not include any 
strictly plant pathology courses, the student should be given a special problem, probably carry- 
ing not more than a quarter of a unit, under the direction of his adviser. This research course 
should serve as a test of the qualifications of the student to determine whether or not he should 
be encouraged to continue in the field of plant pathology. It should be a rather simple problem, 
not complicated by the necessity of using elaborate technics or time consuming laboratory or 
field work. The student should be given a general idea of the problem and then be requested to 
outline how he proposed to solve the problem. After criticism of his outline by his adviser he 
should be left alone with the understanding that he should feel free to advise with any of the staff 
on details. A few conferences with his adviser during the progress of the work should be arranged 
and at these conferences a fairly good idea of the student's ability could be obtained. Students of 
the right caliber become intensely interested in a special problem and will work much harder on 
this than on their regular course work. 

A report on the research problem serves to test the writing ability of the student and the 
conferences give his instructor a chance to test his oral expression. If he seems to be lacking in 
either of these the instructor should make it a point to call his attention to his deficiencies. 

Where some of us have had contact with undergraduate students we have a better means of 
evaluation. These men are usually "recruited." That is, some instructor tells that he has a 
student who should be encouraged to go on in graduate work. It may be that this student is "brighf' 
but on the other hand he may be a find in that he has that enthusiasm, curiosity and interest in 
scientific knowledge that marks him as a good prospect regardless of his grades in some subject 
such as stock judging. If such a student is called to our attention some of us make it a point to 
interview him and see how he thinks. If he still looks good we encourage him to consider advanced 
work in plant pathology. A little education in the scope of plant pathology and the possibilities of 
a job is all that is needed to capture him. Then we have to see that he finishes his undergraduate 
work with a sufficiently high grade for entrance in the Graduate College. 

The above discussion is intended to suggest some methods of screening graduate students but 
of course does not include many of the well recognized but rather intangible items which go to 
make up a composite evaluation of a student's capabilities. Probably no two teachers will use the 
same method of selecting graduate students but in the long run the same conclusions are apt to be 
drawn regardless of the relative value given each category. 


HORTICULTURE DEPARTMENT, UNIVERSITY OF ILLINOIS, URBANA 


METHODS AND TECHNIQUES OF GETTING STUDENTS STARTED EARLY 
IN UNDERGRADUATE PLANT PATHOLOGY 


N 
Thomas Sproston 


The problem before us at the moment is "How to get students started early on a plant pathol- 
ogy curriculum". We possibly are thinking of starting students on such a career in their freshman 
year or perhaps as sophomores but not when they are juniors, seniors, or beginning graduate 
students. I would like to ask, why can we not encourage students to begin preparation at the 
secondary school level? I believe this can be done. 

The fundamental block, everyone agrees, is that we do not have a college curriculum with 
basic and fundamental objectives. How can an adviser get a student started on a program if he 
does not have one to present? We do know what type of curriculum or pre-curriculum we want. 
(Dr. Weber will outline a curriculum for us.) There is too much inertia. No one seems to want 
to take the initiative to get such a program started, But, gentlemen, the step will have to be 
taken and this would be a good year to start such a procedure. If the teachers agree and they know 
how, there would be very little others could do. The hit-and-miss program we have now is 
destructive to the profession and the students. 

However, enough of that; we have to face the fact that we do not have a program such as medi- 
cine, chemistry, engineering and veterinary. We are not as well known as they are. Don't mis- 
understand me -- I believe we are good professionally, but in the future, good students and a 
better curriculum will contribute more knowledge in the field of plant pathology. 

The following suggestions will be of value whether or not we develop a pre-plant-pathology 
curriculum. Both are therefore important. 
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One of the keys that has to be turned is the education of high school or preparatory school 
personnel. They should be taught the objectives and aims of plant pathology. The biology 
teacher does not know the profession. This year at Vermont we are thinking of inviting the biol- 
ogy teachers to the lab and entertaining them on the subject for a full day. Talk with them about 
the isolation of the virus particle for the first time in history, about transmission and multiplica- 
tion of plant viruses in the plant and elsewhere. Fungicides and their fascinating inhibition and 
chemistry is also a good topic. Stories about the Tillet brothers and smut, the late blight and 
the Irish famine. Dissertate on Neurospora and Genetics. Talk about Disease. Open their eyes 
to a new field of science. If you cannot visit with Biology teachers, I recommend you write to 
them personally or send them a questionnaire. Point out the need and aims of the profession. 
Dr. L. R. Jones sent out a questionnaire in 1896 and the results were remarkable. Plant Path- 
ologists should also talk at High School Commencements. The political scientists and economists 
do, -- why don't we? 

Get after your extension men to spot students for you. The sons of farmers have always 
been a wholesome and sometimes a surprising reservoir of good students. I have never had an 
extension man in any State send a student along to me as yet. 

I would also like to discuss the attitudes of some research men. Upon interrogation, they 
seem to regard students, future students, and teaching problems as none of their business. 

Some are afraid, others ignorant, of teaching problems, or they just don't care. Many are too 
aloof. But research men owe it to their teachers and to the profession to spot students. Some 
have even remarked recently that such a subject is advertising -- to that I answed WHY NOT? 

If you cannot in your State influence pre-freshmen (I believe you can, if you try), then go 
after the freshmen. Get yourself or a colleague elected to the right committee, visit freshman 
camp, meet the freshmen before they enroll. You should become known to the freshman group. 
Get your upperclassmen to bring in promising freshmen during pre-freshmen week. You never 
know what you will find and it is exciting to spot a good, promising, brilliant gentleman student 
in his freshman year. Visit the Botany I labs, take some of the lab sessions, give a lecture to 
the Botany I students. 

I believe also that teachers should attempt to provide jobs for major students during the 
summers of their undergraduate career. It is one of the best technics to employ. This method 
provides excellent experience for prospective graduate students. Does anyone want a good student 
for this next summer? I have two prospects. 

Commercial companies should help; they owe the students experience. However, to you 
teachers, do not make the mistake in the wrong choices for various jobs. 

By far the most important word in the process of attracting students is encouragement. The 
majority of students do have to be helped and encouraged. Pat the right ones on the back. {te- 
mark about a good piece of work they have produced. Remember students come to you as lost, 
confused, lonely, bewildered masses of a plastic. Mold and remold but you should always im- 
prove the model. Imagine yourself as a sculptor, handling a delicate, pliable piece of inert some- 
thing. Work withit, improve it, do not throw it on the floor or up against a hard wall; you will 
break it and probably never get the pieces back together again. In my opinion a cultivated en- 
couragement is the secret of all successful teaching and teachers. 

We need more good students. We need a pre-plant pathology program that will lead to a 
profession. 

We need help from contact men such as extension, commercial, research personnel. 

We need to educate the public and the secondary school teachers on the profession of plant 
pathology. 

We need to encourage beginning students, become more sympathetic with their problems. 
We should make them work hard and enjoy the process. We should educate instead of train. 

Plant pathology for plant pathologists is a very good slogan. 


UNIVERSITY OF VERMONT, BURLINGTON 
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SHOULD WE GRANT THE MASTER OF SCIENCE DEGREE WITHOUT A THESIS? 


Vv 
George W. Fischer 


In considering the question as to whether or not we should grant the Master of Science degree 
without a thesis it is necessary, first of all, to consider the present status of the master's degree 
and the place that this degree now has in the field of plant pathology. It has been my general 
impression during the past twenty years that progressively fewer master's degrees are granted 
and more students engaged in graduate work in plant pathology proceed directly toward the 
doctor's degree. It seemed that if this were true, then the question as to whether or not a thesis 
should be required becomes somewhat academic. In this contribution to the present symposium 
on the teaching of plant pathology at the graduate level, I preferred not to inflict merely my own 
convictions on you but rather to solicit those of other plant pathologists interested in this same 
question. 

Accordingly, a letter was sent to twenty-four plant pathologists having key positions in the 
teaching of plant pathology in the United States, in which four questions were asked: 


1. Do you think an M.S. in plant pathology should be granted without a thesis? 

2. What is the general proportion of master's degrees candidates to doctorate candidates 
in your department? (if your institution grants both) 

3. Does your institution require a thesis for the M.S. degree or is it optional with the 
department concerned? 

4. Do you believe a beginning graduate student who wishes to work for the doctorate in 
plant pathology and who has the necessary qualifications should be encouraged to earn 
the master's degree first or should he be encouraged to proceed directly toward the 
doctorate? 


Concerning the first question, nineteen of the replies definitely favored the thesis as part of 
the requirements for the master's degree in plant pathology, four did not believe a thesis should 
be required and one was indefinite. Some of those who felt that a thesis should be required 
qualified their opinion by saying, for example, that if the master's degree is a terminal degree, 
then the thesis should not be required and the candidate should spend more time on advanced 
course work. Several of the replies indicated the thinking that the thesis should be required be- 
cause it is good training in preparation for the doctoral dissertation and also that it provides an 
additional "proving ground” in evaluating the master's candidate as a potential candidate for the 
doctor's degree. Some of the plant pathologists contacted expressed the thought that a graduate 
student intending to go into extension, teaching or regulatory work and who, therefore, would 
not be concerned especially if at all with research, should be allowed to take a master's degree 
without a thesis and to spend the extra time on necessary course work. On the other hand, one or 
two plant pathologists were of the opinion that a master's degree without a thesis is little more 
than "a glorified bachelor's degree." 

The answers to the second question, concerning the proportion of master's candidates to 
doctorate candidates, were quite variable, as might have been expected, according to the circum- 
stances of the department and institution concerned. Some replies indicated 95 percent master's 
degree candidates while another department indicated 75 percent doctorate candidates. Most 
replies, however, indicated that an equal or greater number of their graduate students are candi- 
dates for the doctorate as for the master's degree. 

Concerning the third question, as to current requirements of the institution or department 
concerned, with regard to the thesis for the master's degree, ten of the replies definitely indi- 
cated that a thesis is required, nine replied that it is optional with the department and one 
correspondent replied that the thesis is not required if the student is going on for the doctor's 
degree. Thus, it would seem that in actual practice, most institutions and most departments of 
plant pathology still maintain the thesis as part of the requirements toward the master's degree. 

On the fourth question, concerning whether the graduate student of known doctorate caliber 
should first earn the master's degree and then proceed to the doctorate, or proceed directly 
toward the doctorate from the bachelor's degree, fourteen definitely favored the master's degree 
first, while eight just as definitely were of the opinion that the student should proceed directly to 
the doctorate. Two thought that any answer involved too many qualifications. It was interesting 
to note the reasons why some of the correspondents believed the master's degree should be earned 
first. There was a rather general opinion that the master's degree serves as a trial period for 
the graduate student and if he proves not to be of sufficient caliber to earn the doctorate degree, 
then he at least has the master's degree as evidence of graduate work in plant pathology. Some 
definitely were of the opinion that the graduate student would be better off to devote extra time to 
the doctor's degree rather than to work out the master's degree first. In some instances, this 
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was qualified by stating that if there is any doubt as to the student's qualifications to earn a 
doctor's degree, then he should be encouraged to work on his master's degree first. If he thus 
proves himself then he should be permitted to proceed toward the doctorate. 

From the replies in general, it would seem that the Master of Science degree in plant pathol- 
ogy is obsolete as a terminal degree except in preparation for lesser types of extension, field, 
and control of regulatory positions. The opportunities for advancement are now so few for the 
professional plant pathologist with only the master's degree that, for one thing, the various 
departments are exceedingly careful in accepting graduate students and those that are accepted 
are encouraged and expected ultimately to earn the doctor's degree. In relation to the doctorate 
itself, the Master of Science degree is considered by some as a "proving ground" for potential 
Ph.D. candidates and a terminal degree for those failing to "prove" themselves. Thus it seems 
that a definite stigma of mediocrity has attached to the Master of Science as a terminal degree 
in plant pathology, because this degree has degenerated to the point that, as a terminal degree, 
the recipient may be looked upon, rightly or wrongly, as an individual incapable of earning the 
doctorate. 

Perhaps this discussion of the present status of the master's degree in plant pathology has 
now become disproportionate in relation to the main question at hand. Granting that only in cer- 
tain rather unusual circumstances is the master's degree the terminal degree in preparation for 
a career in plant pathology, and knowing that there is considerable diversity of opinion regarding 
the desirability of a doctorate student's first earning a master's degree, it is desirable now to 
consider the original question as to whether or not that degree, in plant pathology, should be 
granted without a thesis requirement. As already mentioned, twenty-four key plant pathologists 
in the teaching of the science, were contacted. Of these men whose opinion was solicited, nine- 
teen definitely believed that a thesis should be required, four did not, and one was indefinite 
with qualifications. Some of the correspondents qualified their answers with the opinion that for 
purely teaching or extension types of preparation the thesis should be omitted and additional 
emphasis given to preparatory course work. Thus, if the graduate student, by reasons of limita- 
tions of capability, or by his own choice irrespective of capability, chooses the master's degree 
as the terminal degree in preparation for a non-research career, then that individual had best 
devote his time and requisite credit hours to straight course work and omit the thesis requirement 
Perhaps in such a case the Master of Science without a thesis would be merely a "glorified 
bachelor's degree", as one correspondent expressed it, but nevertheless it would indicate and 
give credit for significant training and study beyond the bachelor's degree. 

In contrast, a few of the correspondents indicated that the thesis is especially desirable if 
the master's degree is the terminal degree in the course of a student's graduate preparation for 
a research career in plant pathology. Along with this opinion it was also indicated that if the 
master's degree is obtained merely en route to the doctorate then the student should not bother 
with the thesis but should apply himself diligently to strong fundamental course work so that in the 
doctorate program the dissertation becomes of paramount importance in the training of the gradu- 
ate student for a research career in plant pathology. 

From the foregoing discussion, it is readily seen that no definite inflexible answer is feasible 
for the question, "Should We Grant The Master of Science Degree Without A Thesis?" While 
"yes and no" answers are, in general, to be avoided, nevertheless in some instances as in this 
one, such an answer is about all that can be given. The reason for this is that each case is almost 
a law unto itself and whether or not the thesis should be required depends upon: (1) whether or not 
the student is capable of and desirous of proceding toward the doctorate; (2) whether or not the 
institution grants the doctor's degree in plant pathology; (3) whether or not the student is prepar- 
ing for a purely non-research career in the field of Plant Pathology, such as in pure teaching, 
extension, quarantine work, and certain types of positions with commercial organizations. 

Since, when this assignment was given to me, it was indicated that my own opinions are 
called for, I believe that Iam justified in imposing some of these at this time. I share the opinion 
with not a few other plant pathologists, that the Master of Science Degree in Plant Pathology is 
obsolete as a terminal degree except in preparation for certain types of non-research positions 
already mentioned. I see no harm and much good in the rather common practice of a graduate 
student obtaining his master's degree in one school and transferring to another for his doctorate. 
However, I believe that graduate students should be accepted with extreme caution with the view to 
admitting only those who have good prospects of qualifying as doctorate candidates. Such students, 
having elected plant pathology as a profession, should then be encouraged to proceed directly to 
the doctorate if the institution concerned grants that degree. Opportunities for advancement are 
very definitely limited for those who have only the master's degree. One of the reasons for this is 
that a definite label of mediocrity has become attached to the Master of Science degree in plant 
pathology if it is the terminal degree, because many institutions have adopted the practice of 
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signing off unqualified doctorate candidates with the master's degree. I believe that as a general 
rule, a thesis should be part of the requirements for a Master of Science degree in plant patho- 
logy but that this may be waived in favor of additional course work where the student is preparing 
for a purely non-research position. 


PLANT PATHOLOGY DEPARTMENT, WASHINGTON STATE COLLEGE 


» PREPARATION OF INSTRUCTORS IN PLANT PATHOLOGY! 


L. M. Massey 


To develop students into good teachers in any line of work involves, first, a recognition of 
the attributes of a good teacher and, second, the devising of ways and means to improve those 
qualities. 

The desire to teach is fundamental to the undertaking. Seldom do we have a student who at 
the beginning of his graduate work says he wants to teach. This may be due to the greater recog- 
nition usually given to research, and perhaps to more available positions in research. It may 
even result from the greater ease with which inability is concealed in doing research than in 
teaching. Aside from these aspects there appears to be a "glamour" to research, lacking in 
teaching, that impresses the student. In any event if the student is let alone he will probably 
elect research for his life's work. So the first job in preparation of instructors is one of selling 
the teaching idea. 

How can the student be sold on teaching? It is believed that this can best be done by sub- 
jecting the student to the business of teaching under an outstandingly good man, thus to let him 
see the potentialities of the profession. He can thus experience the satisfaction that comes from 
good teaching even though recognition is slow. The best place for the student to have this expe- 
rience is in an institution where emphasis is placed on good teaching. In such an institution the 
teacher is given adequate recognition and salary, facilities, prestige and encouragement. The 
prospective teacher trained in such an environment is more likely to elect teaching as profession. 
Perhaps teachers axe "born to teach" and not made; but we can certainly discover good material. 
Once discovered the prospect must be "sold" on teaching. 

A sympathetic interest in young people is essential for a good teacher. Perhaps this is not 
a problem since we start with young persons naturally interested in their associates. But cer- 
tainly interest in others isan important factor in teaching and the prospective teacher must come 
to realize this. He will probably do so if his own teacher makes a point af dealing with him and 
the other students in such manner as to let them know that he is interested in them. Maintaining 
such interest requires that the teacher have patience, understanding, and fairness in dealing with 
the students and their problems, and usually involves making himself available to the students at 
their convenience. The training of the prospective teacher here is by example. 

No teacher can be successful without enthusiasm for his subject. It will be obvious that the 
good teacher must be thoroughly sold on his subject and its importartce, else how can he imbue 
the prospective teacher with enthusiasm so essential for success. Facts of the science can be 
presented in an interesting, often dramatic way, not only to arouse enthusiasm for the work done, 
but to arouse in prospective teachers a desire to acquaint others with it. 

I would include here an opportunity for the prospective teacher to do research, at an early 
period in his graduate work. There might be advantages in a year or so of research in advance 
of assisting in teaching to give the student a certain amount of "know how" and confidence, since 
research provides him with an appreciation of precision along with the thrill of fact-finding. It 
also provides him with an appreciation of the relative character of biological phenomena. Perhaps 
I may be permitted to comment here that the quality of teaching is best where the teacher is given 
time for, and expected to do, research. And this will include keeping up with the literature. 

Good, broad basic training is essential for teaching. I do not believe that the prospective 
teacher needs any special set of requirements here, although inadequate preparation will be less 
easily concealed than in research. A teacher cannot avoid certain areas in which he is poorly 


Thanks for helpful suggestions are due my colleagues at Cornell and the following three former assist- 
ants inour beginning courses: Dr. B. H. Davis, Rutgers University, New Brunswick, New Jersey; 
Dr. J. S. Niederhauser, The Rockefeller Foundation, Mexico, D.F., Mexico; and Dr. Thomas 
Sproston, University of Vermont, Burlington, Vermont. 
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prepared and still do a good job. Preparation in English literature, composition, logic, history, 
foreign languages, mathematics, chemistry and physics are essential as provided by courses in 
these subjects as well as a recognition of their values. I would add a course in public speaking, 
and at least one course in teaching methods. Iam less certain as to the value of courses in edu- 
cation, psychology and social sciences. Too often teaching methods are proposed and accepted as 
substitutes for sound training in the subject matter and factual information for which there is no 
substitute. But doubtless the teacher will be led to seek such courses as time goes on, and bene- 
fit by them -- there may be advantages in delay in taking such courses. 

Another attribute of a good teacher is thorough grounding in principles and facts. Again no 
special requirements for the teacher over the research worker are indicated. Obviously, no one 
can teach effectively without adequate knowledge of the principles and facts in the subject matter. 
The prospective teacher must have sound training in the field. 

How will he get these facts? The answer to this question is by having vigorous, effective 
undergraduate and graduate courses in plant pathology. The beginning courses in plant pathology 
are probably the key courses. Such courses attract good students in the profession and will pro- 
vide graduate assistants with ideas on how a good course is conducted and how it operates. Fur- 
ther it will acquaint the prospective teacher with a system. It is not to be expected that the system 
or organization of one successful teacher will work equally well for another, yet the prospective 
teacher will recognize the value of a system in teaching, and this is important. 

I would add here with all the emphasis I can give it, that such key courses should be taught by 
capable men -- the best men available -- and not by lesser persons. Subordination of teaching to 
research or anything else is poor guidance and discouraging to the prospective teacher. During 
this training period there should be intimate contact between teacher and student. 

The sort of "key" course I have in mind is our beginning course at Cornell which probably 
does not differ greatly from such undergraduate courses elsewhere. All students, undergradu- 
ates and graduates, must take this course. There is one characteristic of the course at Cornell 
that I would mention and that is the application of principles and facts. In our experience nothing 
contributes more to the interest and enthusiasm on the part of the student and prospective teacher 
than the application of the facts. Our courses at Cornell, and especially our beginning courses, 
are based positively on setting problems for the students to solve. These problems demand that 
he have the facts. The test is one of his ability to use them. The teacher must know agriculture 
and its problems in his and related fields. The student who is farm reared and who, thus, or 
otherwise, knows the problems in agriculture has an advantage, and reacts enthusiastically to 
problems presented to him. Such problems make him think, and satisfaction comes from their 
solution. The teacher must get into the field to maintain contacts with the problems and with the 
results of research. 

Preparation and training in related fields is essential. Sound grounding in related subjects -- 
taxonomy, morphology, histology, cytology, physiology, chemistry, bacteriology, virology, soils, 
etc. is essential. Interests and training should be broad. A good teacher should be able to inte- 
grate his subject matter with that of other fields. 

The successful teacher must have ability to organize a course. The students want and should 
have a well-organized course. A good course is an efficient one, giving a good return on the 
students' investment in time and effort. Teachers can best convey the importance of organization 
by having their own material well organized and with definite objectives in mind for each exercise. 
The prospective teacher will be guided by, and see the importance of, organization by having a 
course so handled. 

Summatizing -- If we get good prospects by attracting the better students to a good course, 
sort them carefully, arouse their interest in teaching largely through example, see that they are 
properly trained in the fundamentals and in related fields as well as in their own field, assure 
them of adequate recognition through salary, facilities and prestige, and allow adequate time for 
reading, field trips and research, we will have no trouble in the preparation of able instructors in 
plant pathology or any other science. 


PLANT PATHOLOGY DEPARTMENT, CORNELL UNIVERSITY, ITHACA, NEW YORK 
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THE FULBRIGHT ACT IN RELATION TO GRADUATE STUDY 
é 
Ray Nelson 


The Fulbright Act, Public Law No. 584, enacted by the 79th Congress, was signed by Presi- 
dent Truman August 1, 1946. This law amended the Surplus Property Act of 1944 to permit the 
use of foreign currencies and credits obtained from the sale of surplus properties shipped abroad 
during the war to finance educational exchanges. Two compelling factors were responsible for 
the enactment of this law: (1) the need for better international understanding, and (2) the shortage 
of dollars. Foreign nations wished to buy war surplus materials left there at the close of the war 
but they did not have American dollars with which to do so. The Fulbright Act authorizes the 
Secretary of State to negotiate executive agreements with those countries so that currencies and 
credits realized through the sale of these properties may be used for: (1) sending Americans 
abroad, (2) to maintain foreigners in American educational institutions outside the continental 
United States, and (3) for financing travel of nationals of other countries to the United States for 
study here. Foreign students are admitted to American universities provided they do not displace 
American students and provided that funds are available to defray their expenses while here. 
There are no American dollars made available for payment of tuition or other expenses of foreign 
students within the continental United States. 

The Fulbright Act limits to an equivalent of $20, 000, 000 the amount to be devoted to educa- 
tional exchanges in any country. This total is to be allotted at the rate of not more than $1, 000, 
600 per year. The program is expected to continue therefore, for a minimum of 20 years. 

In relation to study at the predoctorate level, the Fulbright Act makes available credits that 
may be used as follows: (A) financing studies and research of American citizens in schools and 
institutions of higher learning in foreign countries or of the citizens of those countries in Ameri- 
can institutions of higher learning outside of the United States. This includes payment of trans- 
portation, tuition, maintenance, and other expenses incident to scholastic activities or (B) fur- 
nishing transportatiqn for citizens of those countries who wish to study in the continental United 
States. 

The Fulbright Act does not include exchanges between the continental United States and its 
territories or means of defraying expenses of foreign students who may study in this country. It 
provides for travel expenses only. In no case can foreign currencies be exchanged for American 
dollars either here or abroad. In effect, this excludes the use of any foreign currency or credit 
for educational purposes within the United States. 

The Secretary of State is responsible for the general administration of the Act. He has 
appointed a Board of Foreign Scholarships, consisting of 10 members who serve without compen- 
sation, to select students in educational institutions qualified to participate in the program and to 
supervise the exchange activities. The board is responsible for approving policies, for the edu- 
cational program, and for selecting participating institutions and all candidates both American 
and foreign. 

Preliminary selection committees, to which students apply for grants, are set up in Ameri- 
can universities. The student applies directly to the Fulbright advisor on his campus and files 
his completed application with him. The Fulbright program committee then make the first 
screening of the applicants from that institution. The selected applications are forwarded to the 
International Institute of Education in New York for consideration by its National Selection Com- 
mittee. Panels of names recommended for awards are then submitted to the United States Edu- 
cational Foundations in the participating countries. These foundations consider the applications 
and arrange for placement in foreign universities. The Board of Foreign Scholarships, however, 
makes the selections for the final awards. Applications normally may be filed at any time up to 
December 1st and the final awards are announced the following May. This schedule is subject to 
modification, however, and both application for and announcement of awards may be deferred 
until later dates. Active participation in the award starts with the academic year in the partici- 
pating institution. 

In the case of American students, only graduates are being considered at present for foreign 
scholarships, though seniors may apply in expectation of being graduated when the awards are 
made. Foreign graduate students wishing to study in the United States are given preference over 
undergraduate students, although some exceptions may be made in the case of students who have 
completed all available courses of study in a chosen field in their own country. Veterans of 
foreign wars are given preference over non-veterans provided other qualifications are equal. 

The United States Educational Foundations in each participating country carry on the exchange 
programs and handle the funds allotted for the exchanges under directives from the Secretary of 
State. These foundations also recommend programs, institutions, and candidates to the Board of 
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Foreign Scholarships. The general administration of the program is handled in the Division of 
Exchange of Persons in the Department of State. This division is responsible for; (1) initiation 
of the agreements to be negotiated by the Government of the United States and the foreign coun- 
tries; (2) establishment of and guidance of the United States Educational Foundations in partici- 
pating countries through the appropriate United States diplimatic missions; (3) Staff services for 
the Board of Foreign Scholarships, including the maintenance of liaision with the cooperating 
agencies and with the United States Educational Foundations abroad. 

Other sections of this act provide for exchange of teachers wishing placement in elementary 
or secondary schools and junior colleges abroad operated by citizens or agencies of the partici- 
pating countries. These applications and exchanges are handled by the United States Office of 
Education. The Conference Board of Associated Research Councils, which includes the National 
Research Council, answers inquiries, receives applications, and makes the preliminary selec- 
tion of candidates wishing to go abroad as professors, specialists, or advanced research schol- 
ars. The Conference Board also makes a preliminary selection of foreign applicants that are 
recommended by the U. S. Educational Foundations. The Board of Foreign Scholarships makes 
the final selections. 

Some of the requirements for admission to graduate study under the Fulbright Act and some 
of its important provisions are as follows: 


1. The grants are open to American citizens with a college degree or its equivalent. Appli- 
cants are required to be sufficiently familiar with the language of the country in which they will 
study to carry on ordinary curricular activities. An applicant need not be enrolled in a college 
at the time of making an application for a grant and may also apply from a foreign address. 

2. The basis of selection is the candidate's personal qualifications, academic record and 
the value of the study or project. 

3. The scholarships are competitive and the competition is based on an examination of the 
candidate's application. There are no formal examinations. 

4. At present, awards are made only to students holding a‘bachelor's degree or its equiva- 
lent. 

5. All American citizens are eligible, including women and married students. There are no 
geographical, racial or other discriminatory features. 

6. There are no limitations as to field of study except where announcements of competitions 
so specify. Admission to foreign universities is arranged by the U. S. Educational Foundations 
abroad. A preference may be stated for an institution but acceptance of the placement as ar- 
ranged is a condition of the award. 

7. Awards are made in the currencies of the participating country and cover transportation, 
tuition, books or equipment and maintenance for one academic year. The award is sufficient to 
cover living expenses in each country. It does not cover the expenses of a family but may be 
higher where the student is accompanied by dependents. 


The first students to travel under the Fulbright Act were 16 Americans who went to China in 
the summer of 1948. Because of internal conditions in that country the program is temporarily 
suspended. 

Actively participating countries in 1950-51, for which applications have been received, are: 
Belgium and Luxembourg, Burma, France, Greece, Italy, Netherlands, New Zealand, Norway, 
Philippines, and the United Kingdom. 

For the academic year 1949-50, 4500 applications were received from Americans for the 639 
awards available. About 600 were awarded. A total of 346 students from the participating foreign 
countries are now studying in the United States under Fulbright scholarships. In the program for 
1950-51, approximately 600 scholarships are available to Americans for study abroad and an equal 
number for foreign students in this country. It was anticipated that from 10,000 to 13, 000 Ameri- 
can applicants would compete for these awards. Competition is very keen for these awards and 
especially for those in France and the United Kingdom. 

The Fulbright program affords a unique opportunity for Americans to study abroad without 
personal expense. The applicants for these awards are screened carefully by the various com- 
mittees, since a major aim of the program is to promote better understanding among the partici- 
pating countries. It will be noted, however, that where this need is greatest, it has not been 
possible to extend the program to the countries of eastern Europe. Students likely to contribute 
most to the accmoplishments of the aims of this act are given preference by the screening com- 
mittees. That is one reason why only graduate students are being admitted at present, since it is 
the intent to send only students of mature judgement abroad during this period of international 
readjustments and agreements. 
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A weakness of the program is the lack of American dollars to help defray expenses of foreign 
students for study in this country. To be eligible for an award a foreign student must have been 
accepted by an educational institution and have an assured income while residing here. Unless 
this is provided by university scholarships or subsidies many awards are likely to be unassigned. 
The placement of only 336 of the 600 available awards for 1949-50 is evidence of the need for 
dollar support of the program. An appeal for this support has been made by the United States 
Advisory Commission on Educational Exchanges so as to make the maximum use of the resources 
inherent in the Fulbright program. Since funds for Fulbright exchanges are available only in 
foreign currencies, dollar supplements must be provided to assist in obtaining students best qual- 
ified for participation. Supplementary financial support for the Fulbright program must come 
from appropriations under Public Law 402, the Smith-Mundt Act. Because of the Federal policy 
requiring that increases in financial requests be kept to a minimum, the Secretary of State, al- 
though in agreement with the need for additional support, made no request for increases for the 
fiscal year 1950. 

American institutions of higher learning are especially well equipped to participate in this 
program of international educational exchanges. If the most desirable purposes of these exchanges 
are to be realized the resources of our institutions must be as readily available to foreign students 
as are the resources of foreign institutions to Americans. As now executed, the Fulbright Act 
makes the resources of our institutions less available because of the restrictions on the use of 
foreign currencies. The maximum benefits of the Fulbright program can not be attained without 
dollars to finance the scholarships awarded to foreign students. It would seem well within the 
purpose of the American Phytopathological Society in furthering international good will to lend its 
support to efforts of the United States Advisory Commission on Educational Exchanges to obtain 
appropriations for extension of maximum benefits of the Fulbright program. 


DEPARTMENT OF BOTANY AND PLANT PATHOLOGY, MICHIGAN STATE COLLEGE, EAST 
LANSING 


. CAN A STAFF MEMBER DO RESEARCH AND TEACH AT THE SAME TIME? YES. 


J. C. Walker 


The categorical answer "Yes" is of course verified by the fact that many individuals have 
succeeded in this regard in the past and many are doing so at the present. I believe that our 
chairman probably had in mind that Dr. Young and I discuss the disadvantages and difficulties en- 
countered in such a program on the one hand and the advantages which may accrue on the other. 

As biologists we are all fully aware of the differences in traits and talents of individuals as 
well as the response of individuals and their characteristics to their environment. The principles 
apply to teaching and research as well as to any other properties of man. 

We would not expect to find often an individual who is both a successful minister of the gospel 
and a successful chemical engineer. It is not without the realm of possibility but the statistical 
chances are rare, largely because the two professions call for the development and expression of 
quite different traits and talents. 

At first thought we might think that an outstanding lawyer would make a relatively less suc- 
cessful business man, and that one who was "cut out" for business and by some turn of fate took 
up law would be relatively mediocre in his attainments in the legal profession. On further con- 
sideration, however, we do find that many men trained in law become business executives and 
continue to practice in the legal profession with success. The greater frequency is undoubtedly 
due to the fact that many traits and talents as they develop apply as well to and are equally im- 
portant to both lines of endeavor. 

Now let us consider teaching and research in a given field such as plant pathology. It is 
obvious that the subject matter is much the same and mastery of the same background is essential. 
However the techniques are different. Obviously a successful teacher is either born that way or 
he has studied the techniques of presentation of facts, stimulation of interest, guidance of student 
development, etc. A successful research investigator is likewise born that way or he has devel- 
oped traits of inquisitiveness, original thinking, acquisition of ever-changing and ever-improving 
techniques, and judgment of results, and above all ability to synthesize, express and publish 
results. 

The questions before us and those I wish to discuss now are those concerned with the benefits 
which accrue to a teacher when he carries on some research, and those which one engaged 
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primarily in research will receive by conducting some teaching along with research. 

To the teacher the most obvious benefit of research, in my own personal experience, is the 
fact that the necessary cuitivation of the habit of inquiry and research has a definite beneficial 
effect. Some teachers become so engrossed in the technique of putting it across that they tend to 
use subject matter as means rather than an end in this matter of education. At some levels there 
is some merit in such an approach. But I assume we are discussing training for a specialized 
field or profession where I maintain the subject matter takes precedence. In such a field as plant 
pathology subject matter is shifting rapidly. No one teacher can keep abreast of it, to be sure, 
and I doubt whether he should. However, the important thing to get across to the student is that 
the scene is changing. I know of no better way to demonstrate to the student that the scene is 
changing than to be part of the scene. Almost automatically the spirit of progress permeates 
teaching and takes precedence over stereotyped fact cataloguing. 

Benefits to the research investigator are numerous. There is time to discuss only a few. 
Success in research nowadays requires specialization. The pressure and momentum of our day 
is rapidly forcing out the overall biologist, the overall botanist, the general plant pathologist. 
Research workers in adjoining laboratories commonly become so engrossed in inquiry thet they 
take little time to exchange ideas. Here is where some distraction to teaching comes in. A 
specialist in virus diseases can with some minor effort give a set of lectures to advanced graduate 
students interested in this field. If he is required to give a general course in plant pathology to 
beginning graduate students who already have a good background in mycology, bacteriology, botany, 
and chemistry, he sweats. On the surface this should be easier, but it isn't. Why? Because the 
general principles and especially the facts that underly them have become rusty. So he needs to 
read and review more than a little to become reacquainted with the field and what has happened 
since he earlier passed this way. Now if he has to take over a class of undergraduates who are 
headed for high school teaching or county agent work, he sweats, he sweats blood. Why? Well 
if you don't know why, try it. The point I want to emphasize is that this worries the research 
specialist who has his cranium full of information much more than the teacher who never bothers 
to find out a new fact but fills his brain with a pattern of stereotyped facts which may be getting 
pretty rusty. In both cases the student loses and in the long run the profession does. 

Now I am fully aware that a research investigator can not be expected to develop and grow if 
he is overloaded with teaching duties "on the side". But I do believe that a minor effort in teach- 
ing may be a very lucrative investment because it enforces a broadening of interest and provides 
a wider pasture of fertile ideas. Research without ideas becomes mere technology. 

In the same way a minor researth effort required of the teacher serves best to keep the 
spirit of inquiry sharpened, a point in the makeup of successful teaching which is too easily and 
too often dulled. 


PLANT PATHOLOGY DEPARTMENT, UNITED STATES DEPARTMENT OF AGRICULTURE, 
UNIVERSITY OF WISCONSIN, MADISON 


“CAN A STAFF MEMBER DO RESEARCH AND TEACH AT THE SAME TIME? 
MY PHASE OF THE SUBJECT IS 'NO'. 


4 
H. C. Young 


The information that I will attempt to present will not intentionally emphasize arguments 
against the affirmative side of this question. Instead, my thoughts will be concerned with the 
correction of conditions that have hindered progress in research. Perhaps at the very outset a 
statement should be made as to what should be included in the limitations of the teaching phase and 
which will be a part of the basic theme of this paper. If the negative answer includes the super- 
vision of graduate students, technical assistants, or associates in the field of research in question, 
or lecturing on the results of one's research, or seminar conferences on the question, then I 
would have no place in this discussion. If, on the other hand, the teaching means the regula 
meeting of classes, the handling of routine that is necessarily connected with classroom work, the 
actual division of the worker's time, then I can, without reservation, support the negative phase. 

It is apparent that the present day trend, in institutions where teaching and research are in- 
cluded in the same department, is to segregate the two phases. Workers who are trained and 
equipped mentally to do research are not being called upon to do teaching. Conversely teachers, 
and I meaa those with that aptitude, rarely have time to give thoughts to research. Perhaps, at 
this point, I should define what I think is usually meant by research or what is expected of a 
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research worker. I do not place on the negative side of this question, to be included in the group 
of research workers, such staff members as are involved in the administration of research, as 
leaders of seminars, as organizers of departmental research projects, or the direction of indi- 
vidual research projects. Such persons belong in the teaching or administrative phase. The 
research phase should include those that have definite projects with problems to solve, that re- 
quire their training and skill to solve. An example, agricultural research, as well as any type of 
research, should be an uninterrupted search for fundamental knowledge. Let's don't place in the 
research category over 50 percent of the type of so-called investigations now being performed by 
station workers in the field of Plant Pathology. Phases that may be included in this 50 percent 
group are testing and evaluation of spray materials, the cutting and fitting together of spray sched- 
ules, the testing of seed disinfectants, fumigants, the selection for resistance in field trials, and 
which list may go on at length. As a matter of fact, testing, evaluation of procedures, doing part 
time extension, with the confusion of teaching, have come dangerously near replacing research. 
Moreover, the 50 percent mentioned above does not include another portion of time concerned 

with general pathological routine that must be done. This type of situation is forced and can be 
blamed only to a small degree on the research worker. It simply means that certain chores have 
to be done and adequate chore men are not at hand. 

You have often heard it said, and not many minutes ago, that part time teaching, a limited 
amount of extension, field visitation, contact with growers, etc., broadens the perspective of a 
research worker. This sort of an arrangement sounds good, but if given a second thought, it must 
be admitted that such a procedure leads only to the development of chore men and not to progress 
in research. Let's give this word research a definite meaning, such as "to make a critical and 
exhaustive investigation or experimentation of a problem having for its aim the discovery of new 
facts and their correct interpretation". If you follow the careers of research men in other fields 
you would scarcely find them concerned with all phases of their science. Likewise, results ob- 
tained by this type of research contain new facts or discoveries on a particular phase of the 
problem. 

The present-day role of the personnel of the experiment station is quite far separated from 
that in a true field of research. Instead of developing an emphasis on research, we have, because 
of need, produced handy, chore men. This has been brought about in part because such duties 
have to be done and there never is enough money to supplement the researcher with such chore 
men. To add to their delinquency is the age-old factor of habit forming. Many who were well- 
trained in research and had good intentions at the outset, have slid into the rut of a chore man. 

It is because of this general situation that a great deal of the more fundamental research in 
agriculture is either not being done or is being privately financed in other types of institutions. 
Many of the old problems ‘that have confronted us for years have not been solved or are not re~ 
ceiving very broad attention. I have in mind such problems as bacterial diseases in general, 
soil-borne pathogenic organisms, the matter of parasitism, and how it is affected by various 
symbiotic, nutritional, gene complex and phage relationships. Many of these more complex 
phases are left on the side lines and at present are not projected. There are, on the other hand, 
a few fundamental problems being projected. 

We are at a point along the path of the experiment station pathologist where we should stop 
and consider. It has been the history of our development that when we go so far on the wrong road 
we turn. I believe that turn is being made. Leaders of research have learned that when a real 
problem is to be solved they must select a man to do that and that alone. That man is not called 
upon to teach or do many chores. Recently, I visited, along with two of my colleagues, eight 
experiment stations, spending one day at each. We concerned ourselves in what was going on in 
the field of plant pathology. We each took a phase and then spent the time in travel and evening 
putting together what we learned. First of all, I want to say it was a valuable and truly educa- 
tional trip. Not to go into detail, we found in all institutions an overwhelming amount of chore 
work. We did find more segregation of teaching than I had expected. Whether an institution was 
doing fundamental research in agriculture depended upon the financial support of that institution. 
It was highest in those that were well-supported and the percentage of chore work was highest in 
those less well-supported. The segregation of teaching, chores, and research followed the same 
pattern. 

This phase of this discussion may be summarized about as follows. There are four general 
classes of work that confronts the plant pathologist in an agricultural institution, which are re- 
search, teaching, extension, and doing the chores. As a young man starts out, having obtained 
his Ph.D., he either feels best fitted to teach or to continue in research. If it is research, his 
thoughts and ambitions are primarily in the field of fundamental research. He makes a good 
start, excellent progress for a year, perhaps two years, and then things to begin happen to him. 
A course lacks a teacher and he is elected. Or his experimentations are beginning to yield results 


7 


; 
7 
| 
d 


284 Vol. 34, No. 9--PLANT DISEASE REPORTER--Sept. 15, 1950 


that may have a practical use in agriculture. He may feel that he should have the credit to ex- 


tend their use. He must give lectures, meet growers, write letters, and perform a good public c 
relations job. His downfall has started, but is not yet complete. This same researcher has been fe 
stung by the publicity bee, and being ambitious his next step is to enlarge his field and become in 

charge of a whole group of projects. With considerable help, such as graduate students, assist- e 
ants, and laborers, he can start on a dozen or more problems. If he is good, he may now become q 
a leader of research, but not a researcher. ¥ 

Whose fault lies behind sucha career? Let's answer by giving four leading factors. First 

and most important is the amount of semi-research, chores, and interruptions that must neces- d 
sarily be done. Second, the inability of the man to control his own course of procedure; that is, tl 
he is too apt to enjoy the flare of publicity and ease that accompanies the public relations side of d: 
Plant Pathology. A man actually interested in research cannot be bothered with such matters, th 
hence is seldom in the public limelight until he has produced the sought-for facts. Because of Ce 
this attitude, he may not receive adequate financial support or encouragement for his work. pi 
Third, the administrator or leader in his field may be guided by the type of results that his men s 
must produce for him to obtain funds, or the amount of publicity he, himself, may gain, or what 

he may think most beneficial for the department at the moment. His leadership may not encourage a 
or may actually frown upon fundamental research. Fourth, teaching may be injected into the in 


researchers schedule. 

Up to now you will have noted some glaring unanswered phases of this question. The difficult 
one is the drawing of a line of demarcation between what should be called research and what I 
have chosen to call chores. 

Another is the limitations of a teacher. I will admit freely that an administrator, leader, or 
supervisor of research, a chore man, or the routine type of experimenter, etc., can teach. To 
be an efficient teacher, however, such duties cannot be a part of his work. To be an efficient and 
productive researcher, these same things cannot be a part of his duties. 

Let me give you some conclusions and recommendations. As administrators, directors, and 
leaders of research, let us place as our No. i aim the encouragement of fundamental research, 
and support the individual that is doing and is fitted-to do research, in every way possible. His 
title, salary, and financial support should be commensurate with his ability and equal to that of 
his associates in other phases. He should be protected from the disturbing influences, such as 
those discussed above. Cannot we make his position so interesting and attractive that he will re- 
main in, and be satisfied with, his place in research? Cannot we do the same for the teacher? 


DEPARTMENT OF BOTANY AND PLANT PATHOLOGY, OHIO AGRICULTURAL EXPERIMENT BC 
STATION, WOOSTER 


t TEACHING PLANT PATHOLOGISTS: 
PREPARATION OF AN EXTENSION PLANT PATHOLOGIST » 


R. §. Kirby 


Extension plant pathologists are the field representatives and salemen for the science of plant 
pathology. To be successfull they should have the personality to meet growers, gain the grower's 
confidence,- and sell a disease control program. If the disease control program is to become an 
adopted farm, garden or greenhouse practice it must give good returns in increased quantity and 
quality of the crop and fit into the general farm program. Since an extension plant pathologist is 
often called in for all kinds of sick plants, they should have a wide knowledge of the causes of ab- 
normal plant symptoms and a thorough understanding of the knowledge of plant pathology to cor- 
rectly diagnose the disease and prescribe the most practical and effective control measures. 

To determine just what training would best fit a person to become a successful extension 
plant pathologist, questionnaires were sent to all the extension plant pathologists in the United 
States. Twenty-seven of the thirty-five questionnaries sent out were completed and returned. 

The following is a summary of the data sent in on the questionnaires. 

Farm experience was considered desirable and essential by all twenty-seven pathologists. 
Experience has shown that it is very difficult to gain a grower's confidence unless one has first- 
hand knowledge of his problems and can speak his language. Field experience was considered 
desirable by one-third and essential by two-thirds. The ability to correctly plan and conduct trials 
with the growers is one of the most effective methods of teaching growers. 
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Teaching experience, while desirable in extension work, is not nearly as essential as in 
classroom teaching. Twelve percent reported that teaching experience made no difference and 
only 4 percent reported that it was essential. 

Commercial sales experience was seemingly thought to be of less value than other forms of 
experience since it would tend to develop above normal sales pressure. Sixty percent of the 
questionnaires reported that sales experience made no difference and 40 percent reported that it 
was desirable. No one thought that it was essential. 

Academic work: The data from the questionnaires indicated that in undergraduate work foun- 
dation courses such as botany, genetics, and the crop courses were most important. Plant pa- 
thology training was reported by most as being of less value in undergraduate work than the foun- 
dation courses. In graduate work an average of 51 percent of all time was allocated to plant pa- 
thology. In personality training 7 percent of time was allocated in undergraduate work and 2 per- 
cent in graduate. If this type of training were developed it might be of help to many future plant 
pathologists. Photography and visual aids courses, while not included on the questionnaire, are 
subjects of great help to an extension pathologist. 

Minimum academic degree advisable: Twelve percent indicated a Ph.D. degree, 84 percent 
aM.S. degree, and 4 percent a B.S. degree. It is likely that if the word desirable had been used 
instead of advisable that a much higher percentage would have indicated the Ph.D. degree. 

The average percentage of time assigned to each ten selected subjects was as follows: 


Undergraduate Graduate 

Plant Pathology 13 51 
Personality Training 

(Psychology and Education) 7 2 
English - Writing 11 1 
Public speaking 6 1.5 
Chemistry and Physics 13 5 
Botany & Genetics 16 16 
Entomology 8 10 
Mathematics 7 1.5 
Foreign languages 4 2 


Crop courses 
(Agronomy, Horticulture, Soil, etc.)15 


BOTANY DEPARTMENT, PENNSYLVANIA STATE COLLEGE, STATE COLLEGE 


+ AN IDEAL UNDERGRADUATE CURRICULUM IN PLANT PATHOLOGY 


George F. Weber 


The following presentation is the result of a request for the formulation of a collegiate curric- 
ulum in plant sciences for students who are prospective plant pathologists leading to a bachelor of 
science degree. Some hurried reference work and catalogue examination indicated that there was 
a wide range and variety of subjects included in the many recommended courses of study in our 
leading colleges and universities. The question developing from impressions gained from contin- 
ued investigation of these catalogues was, why should there not be some sort of uniformity in these 
recommended offerings. If a certain school offered a specific curriculum developed over years 
of trial and operation, was that curriculum the best to be had, comparatively speaking, in this 
land of ours? If so, why should not the other schools in the country use this curriculum? If it 
was not the best, how could it be made the best? In order to get an expression of as diversified a 
group of plant pathologists as possible the questionnaire approach and contact was decided upon. 
This idea of a questionnaire among plant pathologists is not new, however, since Dr. J. G. Leach 
and his committee made a preliminary and valuable presentations to the society along this line 
more than a decade ago. 

The latest list of members of the society and their addresses published in volume 38 of 
Phytopathology was utilized for questionnaire distribution. Because of expense involved, only a 
portion of the members could be circularized, resulting in the selection of approximately 10 from 
each page of the membership list, or a total of 300. A mimeographed sheet was prepared con- 
taining directions somewhat as follows: 


; 
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This questionnaire is being sent to selected personnel. Read carefully, fill in conscientious - 
ly, without collaboration and please return to the address below. The summarized data will be 
presented in the 1949 New York program. 

The purpose of this questionnarie is to determine the possibility of establishing a reasonably 
acceptable curriculum and chronology of courses to be recommended to students who intend to 
pursue graduate study in plant pathology. 

A list of courses is presented from which selections are to be made with write in-spaces 
provided for additional ones, columns to indicate in which of the 8 semesters the courses should 
be taken and total credit of each. The semester schedule indicates sequence of course you think 
should be required. For convenience please consider 15 credits a semester load, thus 120 cred- 
its for a B.S. degree. List any desirable electives in space indicated for each semester. The 
list of courses from which these selections were made were the offerings taken from a number of 
current college and university catalogues. They appear alphabetically in the following table. It 
was also suggested that the proper semester of the eight be designated when each indicated sub- 
ject was to be taken by the student along with the necessary semester credits. For uniformity of 
procedure and the ease of compilation of data, the semester load and course credit was stipulated. 

Of the 300 questionnaires solicitiously sent to plant pathologists, 170, with data inserted were 
returned and are combined in the following table. (page 287) 

In studying the data, which are readily self-explanatory, one is impressed with certain out- 
standing items that contribute much to the formulation of a collegiate curriculum. The distri- 
bution of the selected subjects in the respective semesters indicates that Botany, Chemistry, 
Algebra, and Rhetoric are by far the choice of subject matter for both semesters of the freshman 
year. It is to be noted, however, that foreign languages, library information, and certain basic 
sciences are recognized. All of these subjects are requested less frequently in the sophomore 
year, but among them English has been most frequently suggested. For the more advanced years 
the requests for these so indicated freshmen subjects are negligible, indicating considerable una- 
nimity among those reporting on these selections. In the sophomore year Chemistry, Physics, 
Zoology, and a foreign language appear to constitute the more popular votections, supplemented 
by a second course in Botany, English, and Horticulture. The Junior year becomes somewhat 
more diversified with Bacteriology, Plant Physiology, Chemistry, Entomology, and a foreign 
language leading in the popular vote. The most frequently requested subjects for the senior year 
appear to be Genetics, Mycology, Plant Pathology, Plant Breeding, and Statistics. In considering 
the data it must be given only relative evaluation, inasmuch as a hard and fast compliance might 
not be wise or even desirable. It is worthy of note, however, that there is considerable agree- 
ment on the selection of the subjects, when one knows that the people who answered the question- 
naires, although interested and earning their living by practicing plant pathology, are highly di- 
versified as to teaching, research and administration activities, and in many other respects that 
could materially contribute to or be a factor in making a choice of subject matter such as location 
of alma mater, age and years of specialized experience, and current geographical locations. 

Some suggestions were raised in regard to the general necessity of including a recognized 
exposure in the Social Science group and the Humanities. The former was probably most fre- 
quently manifested in the selection of foreign languages in the proposed curriculum. 

Some replies were received with no contribution other than a rather sterotyped comment, 
mostly to the effect that the problem of composing a college curriculum was too complicated even 
to attempt and in most cases wouldn't be of value to anyone if it were completed. Such cases were 
construed as indicating that the person was reluctant to meet the issue or proposed to pass the 
buck and let "George do it." The fact remains, however, that there is a problem to be solved and 
the implication is that if a well trained worker with experience in the field of plant pathology can 
not suggest a course of study beneficial for a beginner, what chance has the beginner of making a 
wise choice? 

In composing a suggested course of study for the student while in college the subjects that 
have been most frequently designated are included. The number is of necessity limited, and as 
a consequence only about half of the subjects or the upper 50 percent or therabouts have been in- 
cluded. In addition to their inclusion these subjects have been arranged as closely as possible to 
conform with the wishes of the contributors as to the sequence and location in respective semes- 
ters of the academic exposure reuslting in a program composed of a broad, basic, subject-matter 
beginning and concluding in the field of specialized application. The following schedule of courses 
for the undergraduate have been composed in this manner. 
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Table 1. Summary of data from 170 questionnaires showing courses, (alphabetized) requests of 
each for various semesters, total requests, frequency rank, and courses relisted in de- 
scending popularity. 


Courses Semester :Total :Rank: Subject Total 
: : :re- : : re- 
1: 2: 3: 4:5:6:7: 8 :quests: quests 
Agronomy 30 22 28 19 15 13 12 6 145 18 English 400 
Bacteriology 5 14 28 29 44 24 21 11 «176 13. Pathology 327 
Botany, general 46 110 19 13 3 3 6 12 312 4 Chemistry 321 
Anatomy 1 11 30 19 22 15 16 5 119 24 Botany, gen. 312 is 
Ecology 2 3 9 12 19 14 18 $77 + £4233 German 311 o# 
Histology 1 6 16 18 26 22 19 108 26 Physics, gen. 242 | 
Morphology 1 20 20 160 «68 7 31 Organic Ch. 216 
Physiology 6 30 25 49 46 33 .22 211 8 Physiology 211 mf 
Taxonomy 2 10 21 24 27 #36 21 16 #157 16 Mycology 201 e 
Calculus 20 14 9 6 6 14 69 35 Entomology 199 
Chemistry, gen. 155 120 23 16 2 2 3 321 3 French 195 . 
Agricultural 1 2 37 45 Zoology 195 
Biochemistry 1 8 16 16 18 30 13 102 27 Bacteriology 176 a 
Organic 6 59 53 55 33 6 4 216 7 Genetics 176 a 
Physical 1 2 5 15 8 12 43 43 Soils 173 a 
Qualitative 1 24 44 #11 15 2 3 100 28 Taxonomy 157 re 
Quantitative 1 20 40 11 12 3 5 92 £430 Horticulture 150 ig 
College Algebra 102 22 12 oS. &£ 4 144 19 Agronomy 145 q 
Economics, Agric. 11 12 21 16 16 13 21 12 122 23 Algebra 144 ‘ 
Engineering, agric. 7 9 51 Statistics 129 
English, rhetoric 160 138 41 34 9 10 3 £5 400 1 Public Speak. 127 ° 
Exposition 5 is 12 5 3 4 46 42 Social Sci. 123 
Entomology 4 6 25 37 43 39 28 17 199 10 Econ., agric. 122 
Forestry, gen. 3 3 4 6 7 5 14 Il 53 37 Anatomy 119 
Dendrology ‘: @ 1 4 4 12 49 Plant Breed. 112 
French 30 25 37 37 24 22 9 11 195 11 Histology 108 
Genetics 1 6 18 42 40 27 176 14 Biochemistry 102 
Geology 4 7 18 15 12 4 8 9 77 34 Qual. Chem. 100 
German 26 #25 43 48 47 48 #37 4937 «311 5 Trigonometry 97 
Horticulture 8 21 30 35 14 19 15 10 150 17 Qual. Chem. 92 
Journalism 3 #1 4 8 7 14 Il 58 36 Morphology 91 
Library 21 8 3 * ££ 2 4 4 47 41 Photography 81 
Meteorology 2 2 5 2 10 12 18 51 £40 Ecology 77 
Mycology 1 9 8 39 41 52 51 201 9 Geology 77 
Pathology 1 2 3 8 45 53 99 116 327 2 Calculus 69 
Photography 1 ee 4 9 21 18 19 81 32 Journalism 58 
Physics, gen. 18 24 52 46 35 35 18 14 242 6 Forestry, gen. 53 
Electricity 1 1 1 3 51 Plant Prop. 53 
Optics 1 1 53 Eng'r. agr. 51 
Plant Breeding 1 2 8 25 29 48 112 25 Meteorology 51 
Plant Propagation 1 86 53 38 Library 47 
Public Speaking 10 11 23 16 18 18 16 15 127 21 Eng. Expos. 46 
Soils 4 715 21 28 30 37 4931 «173 15 Physical Ch. 43 
Spanish 5 4 7 8 3 5 3 3 638 44 Spanish 38 
Statistics 1 4 4 6 21 37 56 129 20 Agri. Chem. 37 
Trigonometry 29 Biol. Sci. 27 
Zoology, gen. 22 29 52 48 16 14 8 6 195 12. Math., gen. 19 
Invertebrate 3 1 4 50 Humanities 14 
Vertebrate 54 Dendrology 12 
Mathematics, gen. 5 ww 1 1 1 19 47 Invertebrate 4 
Biological Sci. 6 2 2 2 27 46 Electricity 3 
Physical Sci. 2 1 3 52 Physical Sci. 3 
Humanities 1 2 4 5 2 14 48 Optics 1 
Social Sci. 13 9 10 7 #12 19 22 31 123 22 Vertebrate 0 
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lst Semester: :2nd Semester : :3rd Semester: :4th Semester: 


Subjects :Credits: Subjects :Credits: Subjects :Credits: Subjects :Credits: 
Chemistry : 3 :Chemistry :Physics :Physics : 
English :English : 3 :German 3. :German : 
Botany : 3  ;Botany - : 3 ;Zoology : $3 :Zoology 
Horticulture: 3 :Agronomy 3 :Agr. Econ. 3: Public- 
Algebra 3): : :Speaking : 

:*Trigonometry: 3 :*Qualitative : :*Quanitative : 


Chemistry : 3 : Chemistry 


5th Semester: :6th Semester : :7th Semester: :6th Semester: : 
Subjects :Credits: Subjects :Credits: Subjects :Credits: Subjects  :Credits: 

Organic Ch. ; 3 :Organic Ch. :Physiology : 3 :Soils : 
French * :French : 3 :Entomology : 3 :Statistics 3 
Anatomy : :Taxonomy :Pathology : :Mycology 3 
Genetics 3 ;:Plant Breeding: :; : :Histology 3 
Bacteriology: :; : : 

:*SocialScience; 3 :*Morphology: 3 :*Biochemis-; 3 


*Suggested as electives 


It is anticipated that there will probably be no one who will agree 100 percent with this selec- 
tion. As a matter of fact the writer might offer some suggestions that in his estimation would be 
an improvement, such as including some credit in Library and Photography as basic knowledge. 
This presentation, however, if composed of one person's beliefs on this problem, would probably 
be considerably biased, reflecting personal experiences and temperaments and therefore of less 
value. On the other hand, it is believed that this composite compilation of the best efforts of 
scores of interested people is exceedingly valuable and can be made useful to everyone who has 
the responsibility of curriculum building. 

There probably will be very few students that will follow such a selection of courses, since 
at least some of them have already been taken in prep schools or elsewhere; it offers, neverthe- 
less, a concrete expression on the subject that has not heretofore been available except as previ- 
ously mentioned. An interesting observation is that a student even in his senior year, who might 
be inclined to shift his specialization from plant pathology to any other field of plant science, 
chemistry, or,agriculture, could make the change without too great a loss of credit or time of 
preparation. This kind of course of study made available to freshmen could be very beneficial to 
them in their choice of subject matter, and also in the efficient use of their time in acquiring a 
schedule to follow, rather than gaining the end result the hard way by the trial and error system. 

The specialization in training of people for leadership in research, extension, teaching, 
administration and commercial enterprise dealing with plant pathology should be planned to follow 
some sort of a proposed curriculum. 


PLANT PATHOLOGY DEPARTMENT, UNIVERSITY OF FLORIDA, GAINESVILLE 
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The terms used in the accompanying maps, which define the ranges of temperature and 
precipitation, are numerical class limits. These are based ona Statistical analysis of past 
records through which is determined the normal frequency of occurrence of temperatures and 
precipitation at various times of the year for different locations. For temperature the classes 
above, below, and near normal are so defined that they each normally occur one-fourth of the 
time; much above and much below normal, one-eighth of the time. Precipitation is depicted 
in terms of light. moderate, and heavy, each class normally occurring one-third of the time 
and thereby having equal probability of occurrence. These maps graphically represent only 
the general trends and give the country's weather picture at a glance. For quantitative studies, 
where monthly mean temperatures and actual precipitation records are needed for a given time 
and place, other publications of the Weather Bureau should be consulted. P. R. M. 
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